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Peru, Homeland of the Warlike Inca 
By Kip Ross 


With Hlustrations fram Photographs by the duther 


7 OST of all dn my last visit to Cusco 
A/ 8 LE think 7 missed the seund of church 
A bells. The earthaywike had silenced 


First reports of the disaster in Peru on 
May 21, 1950, received at National Geo- 
graphic Society headquarters, indicated that 
the whole of thie venerable city was in ruins. 

Since [ was then writing this article about 
Peru, T had to Jer at once the extent of the 
damage. Accordingly, T packed my cameras 
and took off from Minmi on the fame Pan 
American “Interamericana” plane for Lima. 
Two days later | was in Cusco to see things 
for myself, 

First glimpse of the city front the sir was 
deceiving. Superitcially, it appeared the same 
pink-roofed jewrl af the Andes as shown on 
page 442. At the airport 1 was greeted by 
Dr. Albert A. Giesecke, Civil Attaché of the 
U.S. Embassy staff in Lima, who had come 
to Cusco to coordinate relief and reconstroc- 
tion work. From his jeep, on our way to 
the hotel, I saw the earthquake’s shocking 
devastulion. (pages 422; 423). 


Inca Walls Stood Finn 


‘Towers of many of Cusen's famous Spanish 
ciinial churches were fallen or shattered, 
Walls of the narrow old streets had caved in, 
blocking passage entirely in many instances. 
Some had been propped up with long poles 
to prevent collanse. 

Every plaza, every ovailable open space, 
was dotted with tents, temporary shelters, and 
medica! dispensaries, Chet driver constantly 
sitinded his horn to clear homeless children 
and confused ollsters from our path (pages 
427, 447}. 


Yet the ancient Inca walls stood firm! 
Earthquakes were not new to them. 

Same 500 years before the Spanish conquest, 
the Incas, without knowledge of the wheel 
or of steel, raised thesé massive granite struc- 
tures. How they shaped and dressed the stone, 
$0 hare that it will cut vlass; how they moiched 
ihe blocks to fit snugly together “without 
mortar; and how they hoisted them, one on 
the other, sometimes to a height of 15 feet, 
ore achievements which amaze oll who see 
them (pages 424, 425, 426), 

The conquering Spaniards cdestroved the 
Inca temples and palaces, but they did not 
completely raze their walls, They weed them 
a8 foundations upon which to erect their own 
buildings of stone pol mortar masonry, 

These newer stroctures tottererl and col- 
linsed in the gGuake, Adobe houses, many 
with walls three feet thick, were badly dam- 
aged. Some 90 percent of all the homes in 
Cusco were considered more or less unsafe 
for occupancy. Ninety people were killed. 

But, untike the walls of Jericho, those of the 
Incas refused] to come tumbling down, 

Chaos had followed in the wake of the di- 
aster. Relief came quickly to the stricken 
community from the Peruvian Government 
ane from the Peruvian, American, and Tn- 
ternitional Kel Cress. Building materfals, 
medic ines, clothing, and blankets were rushed 
in by plane in a confused jumble, Hourly 
the disorder grew worse. Then Der. Giesecke 
arrived from Lima and, with the aid of other 
tireless workers, brought order, 

This remarkable gentleman, known-as “first 
citizen of Cuseo,” had lived in the community 
for many vears, although he isa citizen of 
the United States. For 12 years: be had 
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Tower and Buttressed Cloisters Proclaim the Kumous Cisco Earthquake 
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Cusoo's Lipright Appearance Is Deceiving: the Earthquake Damaged 90) Percent of Ite Homes 


A general view taken a manth wlter the quake show) the Plaza de Armas crowiled with tfasees’ tes 
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tno ple, wolfe! euch Injury that visitors were barred, La Bléréed (right), founded in 1346 and] damaged 
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Cusco's Wortarless, l2-angled Stone Fits Its Semhbars Like a Jigsaw-puxzle Piece 
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Peru, 


Slit Granite Splits 


Ancient Peruyinns, une much 


In the new Hotel Turista we sat of o neat 
tatle beside a wide casement window, Heyond 
lush green prass and eucalyptus trees spread 
o matchless view of E] Misti. 

Through the open window a shagey black 
head reached suddenly for the top roll on our 
plate. Just auteide stoud a full-grown alpaca] 
The waiter explained that this friendly fellow 
iked to vary his diet of urass with hot but- 
tered rolls from guests’ tables. (page 462). 

Four days of sight-seeing in this important 
civ gave us time to et our breath before 
pushing farther into the Andes, 


miiny-sitkes) Stans, 
locu peril, thoy ground down smooth, rectangular Works to build walls af exquisite grace 
anned this curving-wall with o precise muthematicnl formula: vet they never attained the tripe och 
Calderon Sadae's hand resis on the Temple of the Sun. loundlation of thin Church of Sanie Domingo, 
stomes, ylolding to carth shocks. howe scpurated-slichth 
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(Center), but the Inca Joint an Inch Away Holds Fast 
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The train from Mollendo on. the. Pacific 
const to Puno on Lake Titicaca ran only on 
Mondavs, Wednesdavs, and Fridavs, and was 
already panting from its preliminary climb. 

How short, [ wondered, will our own breath 
he when we get to the high valley floor? 


Two Days of Ups cond Downs from 
Arequipa to Ccuscn 


The salon car was-early-American, equipped 
with leather-upholstererd chairs, At one end 
of the cor stecd tao men in uniiorm, one tall, 
the other slight, both neatin appearance. In 
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A Cloud of DOT Safeguards on Indien Against Vermin-borne Typhus 
Following the earthquake, health authorities set ie road blocks and stapped evervone entering Cusen, 
They vaccinated many weainst soillpox! (hey epreved DIUT above and beneath garnents= Tickled ty the 
hos mot wumen screamed of tlecvhd. but chis oni remained Urry pls Ve 


ther seats were a few Peruvian civilians. “Archeologists have only scratched the 

The Southern Railway train took us steadily surface of the highlands,” said Lunat, “You 
upward ina series of sweeping curves through will see Cuseo, the capital of the Inca Empire 
rich green areas of alfalfn, leat: an other oof 500 years ago, but you must also see Machu 


rivated frelels hordered age Weriehies of cect Price hu, A lobiy civ in the chy whose ofiring 


cypress, and lovely cicalyptus. Soon mest still are mysterious. 
of the vegetation petered out, and our train 
twisted, swived, and creaker! through barren 
hills “What ure: the peaple like?” 1: asked, 
The taller of the two uniformed men mirm- “Tndians of the high mountain country 
duced himself as Lt. Alvaro Lunati Revoredo, are unlike other Peruvians,” replied] Resas, 
ef the Guardia Civil of the Cusco Department “They have the usual Alongolond character- 


He was about six feet, broad-showldered and) istics, but they are short and stocky, with a 
husky wit h friendly brown eves. neculiar coddy complexion. We of the low. 
The Civil Guard is a body of notional police, lands find the mountain alr extremely thin; 
all picker! men expecially treined for their they thrive on it, 
work. ‘They must have o knowledge of low The Quechun they speak is a dinlect of an 
pe mraphy, history, mathematics, and native ancient language which once was spoken 
languages. Lunati was returning from heacl througcheut mist of the Andes region.” 
quarters at Lima, the capital, to his post at Both men spole Quechua. anid soon we were 


Urubamba, north of Cusen, learning new words in that language, Ana 
‘he other man wre Capt. Victor Revsas means ‘man’ @wares, “waman, Pic gig 


Miystery People of the Hith Mountains 


Ramirez of the Peruvian Army. also bound Yinger,” rocha, “Inke,” vim, “black.” ‘The 
lor an isolated station im the interior Sitind Of sotoe Work Wis Teactriptive, such as 
1 j 1 t r Ail k ' i | 
he Hie and his friend were telling uz of catien, “pigeon,” and Avehwea, pronounced 


that little-known lond armone the mountnin “wawa,” meaning “bob, 


peaks which 16 the hore of one til Ameria 3 AL Fin 1] de Lrrieros, a town at 12,3035 feet 
eldest cavilatiins, above sea level, the train stopped for lunch. 





476 


Only those in the salon car had meuls served 
on the train. From our window we saw other 
passengers pile oul onto the saphedin where 
tobles ond chairs were sel upy in the open alr. 
The Top Higher than Pikes Peak 

On station platforms | noted the increasing 
elevation—Pampu de Arrieros, 3,750 meters, 
Canaguas, 4.078 meters, Suimbay, 4,127 meters, 
Vincocaya, 4,377 meters. Every additional 
thousand meters meant approximately 3,000 
feet of altitude. 

“Here's a salute to the top!” said Lunati. 

There, outside our window, bleak and gray 
in the clouds, stomi the station of Crucern 
Alte, with the equivalent of 14,605 feet 
lettered in meters-on the front, We were more 
than: 500 feet higher than Pikes Peak 
(14.114), buts casual and gay as ifiwe were 
hack home on the Pennsylvania Railroad 
going from Washington to New York for a 
week end, No sereche, or mountain sickness, 
troubled ts. 

Soon alter we crossed the divide, the coun- 
try changed, Here among the perpetual clouds 
more tinisture permitted vegetation. The 
slopes. were covered] with a towny OTs, 
Woolly flocks of Tamas, alpacas, and oc- 
casionally ihe shy and gentle vicuiias grazed, 

Now going downhill the train rattled and 
awaved. ‘The air grew chilly, for the sun was 
setting, We saw more people and more farms. 
We were now in the midst of the pin, the 
higher section ‘of the witiplano. This im- 
mense pampa of southern Peru lies between 
ihe two highest cordilleras of the Western 
Hemisphere * and averages more than 12,000 
feet above the sea, 

The sun had set behind the Western Range 
and it wis dark as we left the tratn at Juliaca, 

Our hotel room was on a rickety balcony 
overlogking a patio, There were no winrlows. 
but the cracks around the door provided 
plenty af ventilation, 

Previous occupants hal penciled their names 
and the dates on the walls—a sort of Spanish 

“Kiley was bere” covering many years. 

Water wis in an ¢nomeled pitcher beside 
a metal basin. 

“Look, running water!” exclaimed Rosita. 

We had it-all right, for there was a half-inch 
hole in the bottam of the basin! 

Ti. was cold, too, for the lack of oxveen at 
12.550 feet means less fuel for the blood, and 
we went to bed with evervihing but the 
linoleum pile! ob ts! 

Next morning Rosita, Lunati, and T took the 
train for Cuses, Until early soon we rode 
north and west across the vast puna. 

The short, tufted grass reminded me of our 
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western plains. In the backeround rose crests 
of the mountains, For mile after mile these 
two mighty ranges paralleled the tracks. 

We passed through tiny villages of adobe 
huts where loafers watched the train go by 
and women at doorways held up chumky 
brown babies to see the Dodian equivalent. of 
the choq-chims, 

We waved to one man with an impeissive 
Mongaloid face, He was in modern store 
clothes, his feet were bare, and he wore the 
aged Indian cholly, a knitted skullcap with 
ear flaps. On top of this an American-style 
snapebrim felt hat fitted snugly. Suddenly he 
grinned and waved courteous good-bye. 

At Chuquibambilla the train passed between 
neat wire fences, and in the distance we saw 
i tractor pulling a gang plow, 

“That is the Peruvian Government's experi- 
mental farm,” explained the lieutenant, “Here 
the modern heirs of ancient Peru are taught 
20th-century agricultural methods. 

“Once our pedple conked among the greatest 
farmers in the world. Other ancient peoples 
knew about irripetitin ane the tise of fertilizers, 
but centuries before Cotumbilis ave used meth> 
ods which even your own experts have-stinfier, 

“Most farms of ancient Pero were terraced, 
All the earth in those thousands of terraces 
was put there by hand, sometimes aiter be- 
ing cartied for miles from some other place. 
Moreover. that soil was carefully selected for 
its composition and fertility and placed on 
terrace <urfaces to form ‘artificial’ topsnil 

“Now your experts learn from our-ancients, 
and our moderns learn how to drive a tractor 
made ain USA." | 

At La Rava, once more over 14,000 feet, 
we passer] out of the Titicaca basin and 
started down again. Although the change 
is almost imperceptible at this pont, we bad 
crossed an important watershed. A stream 
which had paralleled the track now was run- 
ning with the train instead of against it, 

“Now yuu are in the Amagon drainage," 
another passenger sod, “That tiny trickle 
you see there eventually retches the Atlantic, 
4,000 miles away,” 


Grains Grow at High Altitude 


Barley, maize (called chocle), and a pig- 

weed ( Chemo podinm OTM ETME nown BS (jiy 
not, Which is anwther cereal, grow here at 
altitudes above 13,000 feet, watered by ice- 
cold streams: from the mountain peaks, 


See “Hieh Dirhte in the Peruviin and Bolivion 
Andre 18 ile in color by W. Robert Moore, Na- 
THowaL Crocnarnic Maoist, February, Waa7 

* See “Stolrease Farms of the Anrients.” by 0. F, 
Cook, Sarwan Gamcwarse: Maca. Mav, 11h 
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Llamny, the Cearmel al the Andes, Remama the lmpoverished Indians Parthtul Friend 


: , | : bea i 
i | Pui t it tit i Lit il im i EE ESL 


iy ] 
t 


re I Lil mei py oa ae | I | ize fi HBP | 1 Lik a jE age a Se 





Peru, 


Pink adobe howses with blue doors and 
white houses with pink doors stood omid 
golden orain. Some houses even had red 
Spanish tile roofs insteadl of thatch or cor- 
rogated [ron, 

At Chactuyoc a huge yard vibrated with 
viviclly clyed wonls laid out im the sum to dry. 
Near by was a modern basketball court. 

As we left Sicuanit, Lumati pulled his broad 
shoulders back through the window. 

"Here iso treat for you,” he beamed, From 
a vendor on the platform he had bought three 
anlivuchos, 

These were small wire spits about six inches 
long, strung with pieces of beef heart highly 
seasoned with garlic and oregano anc topped 
with a chunk of potate. Fresh from an open 
fire, they were sizzling hot and aromatic, 

We whiffed other fragrant odors as the day 
passed. Finally smoke began to curl from 
huts aleng the way, and it grew dark. We 
were down to about 11,500 feet now anil 200 
miles nearer the Equator, Trees had appeared 
avain. We got off the train at Cusco in an 
atmosphere fragrant with the unforgettable 
perfurne of burning eucalyptus. 


“The Navel of the World” 

To the Incas, Cusen was the “Navel of the 
World.” Even today Indinns of the Andes 
mutter a prayer tipean coming in sight of the 
‘Sacred Citv.’ As TP looked own upon Les 
red-tile reefs and green groves, the narrow, 
hill-climbing streets and ninmerous bell towers 
betokened the ontiquity of the city (page 
442). 

Even in the moder and comfortable Hotel 
Cusco the venerable feel of the cliv is strong. 
Step outside and you are in a strange land. 

The city lies at an altitude of 11, 155 feet, 
in a little valley of the Huatanay River, a 
tributary of the Vilcanota. Its population 
is about 53,000, mostly of Indian descent. 

The place is a happy hunting ground for 
historians, Recently many new ruins have 
been discovered, 

Narrow strects; many of them less than 15 
feet wide, muke one-way traffic imperative. 
Uneven cobblestones have been repluced by 
two thin paths of smoother stones to provide 
easier ricling for automobiles (pages 430, 431), 
Other streets have never letiiwn a wheel, for 
on the steep hillsides they are stair-stepped, 

Most interesting of all are the walls which 
line these historic passageways, The Incas 
were master stonemasons, and Cusco, their 
capital, contains excellent examples of their 
art.” 

Oscar Goneiles, an English-speaking stu- 
lent at the University. of Cusco, showed us 
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arcund the city. Like 90 percent of the popu- 
lation of Cusco, he alsa spoke Quechua, 
Llamas in flocks of from two or three to 
idozen or more were frequent. With haughty 
heads anid seemingly disdainful gir their tiny 
two-toed feet apparently scorned the cobbles. 
They were never led, On the contrary, they 
always preceded their owner and stopped or 
started, turned to left or right as they pleased. 


Llamas Obey Indians’ Signals 


“To the Lodiins just follow the Tkimas?” 
T asked Oscar, 

He laughed. Up the street came another 
group. 

“See if vou con hear the sounc: the man is 
making,” Osear suggested, “Fle is telling 
them what to do," 

The llomas passed us with the Indian trot- 
ting along behind. He seemed to be wherz- 
ini. 

“That hissing noise is understood by the 
Tamas,” said Oscar, “Vou can't tell the dit: 
ference in the sounds, but thew can, and he 
keeps talking to them as they go along.” 

“Ask him to stop them,” T requested. 

Oscar shouted in Quechua, the man gave 
a sharp hiss, and the lamas, already 30 vards 
down the street, stepped in their ‘tracks! 

“Now ask him to turn them around and 
come back,” 1 sugpested. 

The Indian hissed again, The llamas exe- 
(uted a perfect night turn and came. trotting 
(hrectly toward us, When they-got to within 
about 10 feet, the man mare a sound like a 
soft sigh and the beasts slowed to o stop! 

That night we sat with Lunati and other 
guests before the big open fireplace of the 
Hotel Cusco. Instead of a tame alpaca, two 
tame deer had the run of the building. A 
package of cigarettes left. carelessly on the 
colfeo table disappeared down their throats, 
cellophane and all, before you could say 
"Machu Picchu.” 

Neatest trick, however, was the way they 
inserted! their slender noses into glasses of 
fiery-hot pisee, a Peruvian brandy someone 
offered them, and lipped up the stuff to the 
last drop. It did not seem to affect them, 

Cuseo o City of Many Bells 

Outside, the sir was full of the sound of 
bells, but today, after the earthquake, mast 
of them are silent. Cusco has more churches, 
convents, and monasteries than mest other 
Sauth American cities of ite size, and their 
bells seemed to be chiming most of the time. 

'See “Eneas: Empire Builders of the Aces,” ber 
Philip Ainsworth Miran. Natonwat Groonariii’ 
MManaztnn, Feliruary, 1934, 
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Early the next morning, with Lunati and 
Oscar, we took the road to Pisac, north out 
of Cusco, past the cyclopean fortress of 
Siceahuarian, On the ancient Inca parade 
ground before the megalithic main wall we sow 
modern destendants of the Incas playing 
Foothall, 

“Bosketball, baseball, and tennis, all those 
games, were introduced here by your country- 
man, Dr. Giesecke,” suid Oscar (page 421), 
“Tn addition, he was one of the first to recog- 
nize the importance of the archeology of this 
region, and through his efforts many important 
discoveries have been made, All phases of 
our Pemnrvian culture have been enriched by 
this remarkable Vargo: 

The coud to Pisac is narrow and winding: 
It was unpaved. Available rock had been 
wel in places to form a stone retaining wall 
against the side of the mountain rather than 
for rege surface, We commented on this. 

“CT aasanca,” said our monosyllabic driver. 

“That explains everything," 1 commented. 

“Tt does,” said sear. “That one Quechua 
word means the silent swoop of an eagle u Lip Heoey 
its prey, and refers to a peculiar form of land- 
glide we have in this region. Without warn- 
ing, and without a sound, the land soddenty 
lets go and envelops everything in ite path, It 
is not a pleasont death,” 

But there was gaiety upon the highway, 
too, Rounding a sharp comer, we came upot 
an early fiesta, 

Masked dancers in fantastic costumes per- 
formed a kind of dvuble shuffle in the middle 
af the road (page 433). 

Only men were dancing. Srmiling women 
watched, dogs barked excitedly, and the or- 
chestra did some solid “sending” on a few 
monotonous notes, Then the band stepped 
to wet its whisthe. | 

Literally, the whistle was the leader, for the 
“orchestra” consisted of a flute, o Snare and 
a bas’ drum, all hamemade. During the inter- 
mission T exchanged a few cigarettes for pod 
will and made a few pictures (page 453), 


“Sacred Valley" Gem of Incalond 


Another turn in the rood and before tis 
spread the Valley of the Vileanota, sometimes 
called the Vilcamayu (Sacred River), because 
its Waters and the Vale of Vilcnnota were 
sacred to the Incas (page 460). 

Below and to our right Inv the village of 
Pisac, with ancient agricultural terraces on the 
mountainside above it, Lunati pointed to the 
river running paist the town, 

“The river flows: between stone walls so 
fields may be built right out to the river banks 
without danger of erosion,” he said. “There 
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is an example of the teclamation agriculture 
of the Incas. 

A winding road led ws down the mountain 
and across a modern suspension bridge inte 
the center of town (page 432). 

Tisac fone of the oldest centers in the 
villey. An altraction is the colorful Sunday 
market and the-strange Mass said in the primi 
tive church of the Tncians. Farevercs, or lead- 
ers of the surrounding clans, come to town to 
form an officia| escort for the priest. ‘They 
achompany him from hic residence to the 
church for the services and afterwards con- 
duct him home again. They and their sons 
aso take part in the Mass (pp. 455, 459). 

As we entered the gloomy interior of the 
church, devoted Indians in strange attire sur. 
rounded us, their taces rapt with feeling os 
parts. of the notual were intoned in Latin, 
Spanish, and Quechua. Weird notes wheered 
from an antique homemade pipe organ. A 
lusty, barrel-chested Indian worked frantically 
at the bellows, At one point in the ceremony 
the sons of the clon leaders startled us fy 
blowing meutntal tones on conch shells, 

On an altar near us rested a human skull 
with a faded red flower stuck into an eve 
socket, Jt had formerly belongerl to a man 
of the netzhborhood who had done much wood 
for the church. This: was a sincere tribute 
from these simple 


Cleanup Week in Pisac 


Following the Mass, an Inchian in modern 
dress mounted the steps to the foot of the 
cross in the plaza and showted for attention. 
So0n a crowd of citizens stood beneath him. 
From a paper he translated into Quechua as 
he rend: 

“Citiens of Pisac, our city is becoming 
more ind more a center of trace and tourism, 
We have become famous! From all over the 
world people come to Preac, But we do not 
take enough pride in our city. Streets mst 
be cleaned up, gutters cleared, cobbles re- 
vaced, and walle whitewashed. This must 
he dene immediately. Anyone who hos not 
cleaned up his howe and the street in front 
of it within 10 days from this date will be 
fined. This is an order!” 

Farther down the valley we pussed a young 
Indian carrying a toy wooden gun and fol- 
lawed by a black pup, Atmy request he posed 
for a picture beneath a chiche (native beer) 
Eien. 

Asa member of the Rural Guard he wore 
his toy gim proudly os a symbol of his im- 
portance, but gay flowers in his hat struck 
a strangely festive note (page 437). 

“Why the flowers?” I asked. 





Pet U, Homeland o 








ft the Warlike Inca Pee 


"Tents and Shacks of Refugees Litter the Proud Plaza de Armas, Heart of Cusen 


uring Trcn festivus this sacred syuare sew tie memes of cepted emmperur seated in biter bese 


thett successor: In colonin! times 10 witnessed! the execution of rebeliotis Sranmard: and odina 


‘tonal 


the Inca slain after be had filled a room with ransom cold, stands wtop the fountain. Cast in the United 


Sthtes, he reennhlee a North American Indian mare 


than an Inca. La Compafiia (leh), erected in 1661-89 


slands With (he support ot lone props. flusco Dniversity (center) was damaged by the earthquake 


“Because | am a safterde,.a bachelor, and 
they indicate that I am looking for a mate.” 

We drove through beautiful country by buck 
rand: lined with eucalyptus, willow, anil 
poplars. The air was soft and fragrant with 
lowers, 

Among the willows which overhung an 
itrigation ditch small green parakeets flitted, 
aim tits hummingbirds daried AT Ped 
lilies and passionflowers, AS the sim sank 
lower, we beard the coo of pigeons, 

Hack m Cusco we prepared for the chimax 
of our entire journey, the trip to Machu 
Piccho, That ancient citadel of the Incas 


was unearthed! in 1012 by a National Geo- 


praphic Seciely-Vale University expedition 
under the leadersiup of Dr. Hiram Bingham 
(page. 431)," 

Qur triend. Lunati dined with us that eve- 
ning, alone with Fra Conrado Judiniz, a Fran- 
ciscan {friar we harl met on the train, 

"T have never eaten such wonrclerful mota- 
toes! exclaimed Rosita, 

“Why note Lunnti asked, The ‘paviato 
ariginated bere. When the conqustadores 
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brought the potate to Europe, they gave the 
world a gift far more valuable than ull the 
gold of the Incas.” 

After dinner we said good-bye to him, as 
he had to return to his post at Urubamba. We 
did not see him again. 

Early next morning Rosita and I, with six 
other passengers, crowded into the tiny vellow 
avfocanm at Cusco station. The vehicle was 
a Small autobus with an automobile motor, 
designed to run on the narrow-gauge railroad 
track which extends from Cusco to Machu 
Picchu (page 436). 

We made severn] switchbacks to surmount 
the steep mountainsides which enclase Cusco. 
S00n we started on a do e which would 
continue all the way to the foot of the citadel, 
from the high, chill plateau above Cusco to 
the edge of the tropical area. 

The Anta plain spread out before us like a 
big rug. On it fed sleek brown cattle, In- 


dians in red ponchos. trotted along paths or 


roads which led to feudal-looking haciendas 
surrounded hy stately graves, Here ancl there 
a dashing caballero on a white horse rode by 
like a grandee of old, 


Vertical Landseapo Ts Startling 


Then we were in a canyon, The sudden 
transition from horizontal to vertical land- 
scape was exciting, Almost vertical cliffs had 
been cut back for the railroad track along. a 
natrow stream of mishing white water. Vollow 
flowers like black-eyed Susans and graceful 
fronds of pana grass bordered the way, 

In a few moments our narrow canyon sud- 
denly ran head on into another slash in 
the mountains, and we turned almost at 
right angles to follow the canyon of the 
Urubamba. Through it flows the river we 
hacl seen at Pisac (page 444), there known 
1 the Vileanota. 

Unfortimately we could not ston long at 
Ollintaitambe (Ollanta), another famous Inca 
city and fortress near the river. It formed 
one of «a chain of Inca citadels which ex- 
tence rae Macho Picchu to Cusco, 

Farther on we passed the ruins of other 
Inca centers—Runcaticcay, Winay-huayna, 
Choqyuesuysuy, QOquente. At Salapuneo re- 
mains of another fartress marked the entrance 
to the Torontoy canyon, narrowest stretch 
of the Gran] Canyon of the Urubamba. 

Here the walls of the canyon close in, Day- 
light fades. Rising sheer for as much as 7,000 
feet in a single step, the @ranite sides extend 
upward like the windowless walls of tigantic 
skyscrapers, The confined waters of the river 
rou and foam, casting white spray high into 
the air. 


Orchids, ferns, and other tropical foliage 
coverel the lower faces of the cliffs, for we 
had now passed through the temperate zone 
and were on the edge af the tropical area. 
More than two miles above ws towered the 
Breat snow peaks of the Andes, 

Machu Picchu station is jwst that—a tiny 
railroad station located on the floor of ‘the 
canyon, about 6.500 feet above sea level, with 
telephone, telegraph, and a cramped side track 
for switching. At present it is the practical 
end of the railroad, although the rails extend 
2 short distance dawn the canyon to the font 
of the ridge on which the ruins stand. We 
coasted on down the track. 


Machu Picchu at Last 


FAI out for Machu Picchu!” Oscar called, 

After cressing the dizzving torrent on a 
sturdy bridge, we came farce to foce with sev- 
eral mules, Although we knew from the be- 
ginning that we should have to ride mules up 
to the ruins, our meeting was not one of mu- 
tual pleasure. We started upward. 

The old city lies along o narrow ridge he- 
tween 10,30i-foot Machu Piccho (Old Peak} 
antl 9,060-loot Huayna Picchu (Young Peak), 
which sticks up sharply to the north. The 
altitude of the city itself is abot #,000 feet 
above sea level, with many variations in level 
among the various parts of the ruins, Evyery- 
thing is up or down, and we came to think fn 
terms of vertical rather than horizontal dis- 
tances: (pages 456-7}. 

At the top we found the Machu Picchu 
guesthouse, installed by the Peruvian Gov- 
ernment. This was our home for three days 
wid nights while we explored the city, 

The site is especially valuable becnitee it, i 
the largest and most complete Inca city which 
still remains just as it was in Inca days, From 
the time of the death of the last inhabitant. 
sometime in the loth century, it remained in- 
deed on lost city of the dead, soon covered by 
the fast-growing vegetation, So hidden in the 
sky was Machu Picchu that colonial Spantares 
never found it, Here lived the last four inle- 
pendent Incas, the emperors and living gods 
of their peaple, the Quechuas, 


Chosen Women Secluded in (Cionvents 


In all the Andes the Inca sun gad could not 
have chosen a more awesome setting for his 
temples, The city looked up at two towering 
peaks; it gazed down into the Grand Canyon 
of the Urubamba, a 2,000-foot drop, 

Tn this stupendous setting the Incas’ Virgins 
of the Sun, or Chosen Women, passed away 
one by one, leaving no sons or daughters to 
tive the world the story of their sky-top city. 
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He became a United States Senator, [np 1948 bey was invited to lyaugurate the Carretera Hiram Bingham, a 
Maho? Bey Which climbs the bockbrenking ate i {parr —-4s2}. 


Polygamy was the mile anmiong the Inca 
nobles, who usually selected their brides: from 
national convents called Houses of the Chosen 
Women of the Sun. 

These institutions, consecrated to the sun 
orl, alsa trained ancient Peru's vestal virging. 
the Chosen Women, to be handmaidens of the 
Inca, They wove his finest textiles and 
brewed his chiche beer, Such a convent city 
was Mfachu Picchu, 

Many people do not realize that the Inca 
Empire, though reduced to a shadow, sus 
Laine is mdependence in a mountain retreat 
lor 39 years alter Cusco fell to Spent, 

Vitens, Gullt in haste, was the Tneas military 
headquarters, Vilcapaipa, long established, 
Was tei sacred, lempled city. According to 
senutot Bingham, Vilcapanipa was the Inca 


name for Machu Piechu, a tithe which he eave 
to the ruined cal 1 in eee hee guise fre clic tet 
know then whit else to call it 


Nature's Formidable Fortress 


To Vilcapampa the Inca Manco took flight 
rom. conquered Cuéeo with his thre 
his bravest troops, his Chosen Women, and 
the mummies of his ancesturs, 

The lower Urubamba Valley gave the Inca 
a Tortress defended by some of Nature's most 
impremnablé ramparts. The theit 
kingdom Cros | pisses [5,000 feet hieh ane 
comvons 3,000 feet deep However, Spanish 
invaders finally penetrated the kingidom-in- 
exile. They captured the Inst Inca, 
where tear Vitcos, bore him in triumph to 
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The victorious Spaniards did not settle the 
lower Urubamba, Not inquisitive about Vil- 
capampa, they seem never to have searched 
it out. Spaniard and Indian alike forgot 
the city; the fungle took over, 

Senator Bingham rediscovered the lost city 
in 1911 after a long search through canyons 
an] mountaintops, He was exploring Machu 
Picchu, the moutitain, expecting to find only 
insignificant ruins, when he suclelenly faced a 
surprising sight—"a flight of 100 walled 
Lerraces 

Full of wonder, Senator Bingham wrote: 

“T saw beautiful walls of stone houses built 
in the most exquisite Inca style. Moss, bam- 
hoo thickets, and even trees burdened the 
ruins, but | could discern granite ashlors still 
fitting together as perfectly as though they 
had been laid the day before. 

“T stored at moss-hung ruins—temple after 
temple, surprise upon surprise. The sight 
fairly took my breath away. 

“Machu Picchu was a tremendous natural 
fortress. A hondiul of men could have 
fuarded the approaches, Signal stations stave 
on the twin peaks: Man-made walls, rein- 
forced by a dry moat, enclosed the city limits, 
Only the Inca, his nobles, priests, and the 
Chesen Women were permitted to pass these 
harriers, 

Stairways Conneot City Terraces 

“Completing preliminary explorations, we 
returned to the United States. That winter 
(1911-127) the National Geographic Society 
and Yule University agreed to back an ex- 
tensive survey, 

“The next season we completed the spade 
work and examined Machu Picchu in detail. 

“The icity was built on the saddle of a 
mountain ridge and the steep slopes immedi- 
ately below, 

‘Spice was so limited) that houses were 
crowded together on nartinw streets. 

‘Terraced city levels were linked by 100 
or more stairwavs. The longest of all, with 
about 200 steps, divided the city in half and 
server! as its principal thoroughfare. This 
precipitous main street we called the Stuir- 
way of the Fountains because it was the site 
of 4 series of basins. | 

“The finest staircase of all led to a little 
hilltop commanding the city. 

“Here our expedition found a fine stone 
infihuaftana,a sanctuary where the [nea priests 
‘reversed’ the solar deity and “tied” him down. 
One can picture the nobles, priests, and 
Chesen Virgins ascending the granite stepe 
on festive days and blowing kisses to their 
hery deity. 
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“One windowless, gabled compound of beat- 
tifully built house: appeared so palatial that 
we coiled it the King’s Group, We can 
imagine the palaces furnished with vicuna- 
wool tugs and other solt textiles woven by 
the Chosen Women. 

“One small building we named the Semi- 
circular Temple because its outer wall was 
bored to m curving rock, So closely fitted 
were the mortarless granite ashlars that they 
seemed to have grown together, They beld 
by friction, not unlike the glass stopper in 
a bottle, 


Where Incas’ Mummies Were Worshiped 


“On a spot which I called the Sacred Plasa 

we found two fine structures which were left 

completely open on ane side sy that the sun 
might shine in. 

“The larger structure, which we named the 
Principal ‘Temple, contained a 14-foot-long 
hlock, Which appeared to hove been a cere- 
monial throne where mummies of departed 
Incas were brought out at regular intervals 
to be aired and worshiped. 

“Our Indian workmen, spurred by bonuses, 
discovered more than 50 caves and tombs. 
Not one of these gave up any wold or other 
common ‘treasure.’ <A solitary areen glass 
lead was the only indication of previous con- 
fact with Europeans, . 

“Cemetery caves yielded 173 skeletons. Oj 
these, females predominated in a ratio of 10 
to 1, This significant discovery showed be- 
yond doubt that Machu Picchu had indeed 
sheltered the Virgins of tht Sun. 


Tomb Vields Bones of a Mamacwna 


“One day we unearthed the burial place 
of a mamacuna, or high priestess, the su- 
neriorofaconvent, Mer calling was identified 
by a concave bronze mirror such as mami- 
cunas used to igmite tinder by focusing with it 
the sun's ravs, to the mystification of the 
superst tious Inity. 

“The exciting discoveries of 1911 and 1917 
led me to undertake further studies of Machu 
Ficche in 1914-15, which were financed chiefly 


by the National Geographic Society, but 
World War 1 stopped our visitations. 1 did 


not return until recently, when the Peruvian 
Government invited me to attend on October 
17, 1948, the opening of the Currectera, Hiram 
Bingham, the new five-mile motor road which 
meunis the slopes some 1.250 feet to Machu 
Picchu” (julie 4315, 

There is nothing spooky about the place 
today, we found, Several families of laborers 
live among the ruins, keeping the underbrush 
cleared away. 
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Peru, Homeland of the Warlike Inca 


At the guesthouse the food prepared by 
Letitia Pinedo, the cook, was delicious, 
ae we were told she was “not feeling 
well,” 

Next day we learned the reason, 

Atmut 2 o'clock in the morning a subdued 
commotion overhead roused us briefly, but we 
som went to-<leep again. At breakfast the 
manager was smiling. 

“Last night the cook had a baby girl,” be 
monounced. “The first baby of modern times 
to be born on Machu Picchu! Her name is 
Domitila Estanislao Incacahuil Pinedo." 

After breakfast the next day Fra Joaniz, 
who had rejoined us, Oscar Gonzales, and I 
climbed several hundred feet abowe the city 
and surveyed the ruins from high up the slope 
of Machu Piccho Peak, From an ancient 
cemetery we had an impressive view of the 
entire city. (pages 456-7). 

Machu Piecho is famous for lichting effects. 
Because of peculiar climatic location on the 
edge of the tropical zone, the city misht he 
suid to stick up inte the Temperate “Zone, 
while the lower slopes are in the Tropics, 


A Night on the Mountatns 


A night on Machu Picchu is never to be 
forgotten. 

As the hoge red son rushes down beyond 
the rim of western peaks, the ancient granite 
gables and towers fade from gold to black, 
and clouds brush the tips of neighboring 
mountnintops, Uniamiliar night smelis of 
tropical végetution Boat upward from the 
canyon, and, as the skies clear, the world is 
filled with strange stars unseen in North 
American latitudes. Beyond the black saw- 
toothed outline of the Inca citadel blazes 
the Southern Cross, 

In the morning the cooler air above the 
canyon & warmed by the rising sim and lifts 
to make way for the humid-air below, As 
this. moisture-laden sir ascends, it cools and 
comienses, so that observers ot Machu Picebu 
look out horizontally upon mysteriously form- 
ing clouds which take shape before their eves, 
shift, rise, and disappear above the airy peaks. 

Literally, the acme of a visit to Machu 
Picchu is the climb to the tip of Huayna 
Picehu, the sharp peak which dominates the 


cily, [owas determined to stand on the very 
tiptep, Oscar had climbed it ance before, so 


he led the way. 

Beyord the main part of the city and. the 
base of the peak lies an area of junglelike 
erowth through which we had to fight our way 
to the narrow ridge between the two. Here 
we stumbled ower more ruins sti] uncovered 
anil ounsnepected) by the average visitor, 


46! 


Among the scattered stones grew tall grasses 
which hid sudden pitfalls, Vicious-looking red 
and black millepedes more than six inches long 
were everywhere under{oot, 

Afterwards |. jearned that this area is a 
favorite of the dreaded fer-de-lance and bosh- 
taster, as well as the lethal coral snake, 
all of which strike without warning. Luckily 
[ saw. nothing of them. 

Orchids of many yaricties were always just 
oul of reach, 

Stout Wire Aids Climbers 

Some unknown but considerate person had 
rigged a stout wire along the sharpest edge 
of the narrow knife edge to Huayna Picchu. 
Without this the way would be almost im- 
passable, A drop of hundreds of feet is an 
either side, 

From there on, however, the climb is just 
hard work, From any distance the clifflike 
sides of the peak look sheer, but a tiny trail 
has been there since Inca times. This narrow 
path zigzigs upward so steeply that in some 
places a rock, dislodged from the hend above, 
will clear the trall below and fall clean for 
hundreds af fret. 

The trail was so overgrown with grasses 
and ferns that often we had to feel hes why. 
Several times it narrowed to a foot in. width 
while climbing steeply. Even this scant fout- 
hold was sometimes lacking where «mall cave- 
iné hod caused V-shaped apertures fringed 
with Jong grasses. We cut Jong sticks and 
prodded before us Hike blind men. 

During frequent stops for breath 1. saw 
many forms of bird life: | recognized tanagers 
and fyeatchers and pumermus swifts. One 
eat pray fellow with o black head Oscar iden- 
tied as a grosbeak, 

“The tertile Urubamba Valley is a natural 
habitat for birds.” said Qeear, “Even from 
North America they fly over Machu Picchu.” 


Dangling at 1500 Feet 


The trail higher up was bare and moist. 
Suddenly 1 slipped. Strangely enough, I 
wasnt stared. Samehow, a5 | started over 
the edge | grasped a thick tendril and found 
mvself sitting with feet dangling out over 
nothing, Beneath my soles swirled empty 
space for at least 1,500 feet. Far below 
curved the Urubamba. I looked up into 
Cisturs pasty face, and it wee then that 
[ felt fear, After T cautiously regained my 
feet and paused to overcome my shakiness, 
we Went on. 

Two hundred feet from the top came a 
surprise, Here, at one of the steeqiest ports 
of the climb, just when T wondered where the 
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brides, | felt that, if [ swung my arms, ‘a 
coo jump would sail me clear into the river 
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Puya, the Pineapple’s Andean Ancestor 


Ey Meurorp B. Foster 


WETNESS the dramatic flowering 


Gf the most colossal of all the herbs, 
2 an Andean ancestor of the pineapple, 


I flew 6,000 miles from Florida to the heart 
of Bolivia. There, high in the Andes, a mile 
and a half obove the sea, 1 found a giant herb 
af fantretic proportions, the Prya ratetondiz, 
largest of all the bromeliads in the weirld, 

When the layman thinks of herbs, he prob- 
ably has in mind such farniliar alds to cook- 
ing as thyme, mustard, or marjoram." 

Botanically, however, herbs ore classed as 
seel-producing plants which do not haye a 
Central woody structure, as do our trees anil 
shrubs. 

This herh was a towering specimen stand- 
ing in solitary grandeur, with its feet in the 
rocks and its head in the clouds, 

Where else but in a dream could one expect 
to find an herb more than 30 feet high? The 
flower stalk alone is some 20 feet long, with 
a circomierence of 8 feel My mind had 
difficulty inaccepting what the eve and camern 
recorced (pie 469). 


When Giant Puya Blooms, It Dies 


My previous knowledge of Pave rainondii 
was limited to a botanical description and a 
photograph published in 1911 in a German 
work, IT hac) long fell the urge to go see such 
a curinsity. Now the dream was a pilgrim- 
age. 

Fortunately, after correspondence with Dr, 
Martin Cardenns, I had been able to time 
Ty Visit with the Howering period of the 
only survivor in this vast locality, many miles 
from the other three known groups of these 
plants, one in Bolivia and two in Peru. 


Sot in the memory of anyone in the vicinity 


al Cochabamba had rated bloomed- before, 

The fowering period is its swan song, be- 
cuuse, when raymondi shoots its great compact 
columnar flower head 30 feet or more into 
the air, it is the first and only time it will 
bloom: And it takes nearly 150 vears to 
reach that clinuwx, 

Three days after arrival in Holivia we 
finished preparations for the trip to Cursta 
de Huakaqui, which means in (Juechua the 
“Slope of Going to Cry.” Early in the morn- 
ng of November 13, 1948, Dr. Cirdenus and 
T with three loco! helpers started out from 
Cochabamba on that memorable trip, 

Dr, Cardenas is the outstanding botanist 

* See “Spices, the Ezenece af Geography," by Stunt 
Jone NaTIOWAL Geocnarmc Mia, March, 
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in Bolivia. He knows the high Andes. [t< 
plants, its Spanish and Indian peoples. Hav- 
ing, part Quechua Indian blood, he speaks that 
language besides several others. He was o 
fellow at Cambridge University, Englanil, 
before he became presieent of the University 
af Cochalwmba. 

Cochabamba nestles on the eastern side of 
the Bolivian Andes, the broadest part of the 
Andean range. Cocha means ‘“Inke™ in 
Spanish: fumia is a cerrupt form of the 
Tndian pumpe, meaning “plain”; thus the 
name implies a “lake of plains.” This situa- 
tion makes Cochakwmba an agricultural center, 

The mountain Huskaqui rises to ubout 
5.000 feet. Tt is rocky and dry, with very 
littht vegetation. | 


Fire Ladder Borrowed to Clinih an Herb 


An hour or so before reaching our desti- 
nation owe stopped in a willage and went 
to the local fire department. I sopposedd the 
visit was for seme ordinary permit, but it 
proved to be for avery special permission, 
We desited the Inan of the firemen’s longest 
ladider, Dr. Cardenas facetiously suggested 
that they postpone all fires until our return, 
possibly the following day. 

The firemen allowed us to take the ladder, 
and we proceeded on our climb high on those 
parched and brown rocky slopes, wondering all 
the while how it was possible that so arid 
an area could sustain such a giunt plant, 

The last few miles were a strain on the old 
truck which transported us wearily over the 
last hill and around the last curve till) we 
were startled by. the sight of an imposing 
isolated sentinel, the great chwyswi Fiore 
("strong puya'’), as the Indians called it. ‘To 
us it was. a noble specimen of Pav raimondii, 

For miles there was litth vegetation to be 
seen in those great stretches of barren rocky 
Wastes: yet there on the mountain Hoakacui 
was a-solitary “candlestick” to celebrate my 


60th birthday. 
First to Photograph Giant Puya in Color 


This plant had sprouted from a small winged 
secd nearly a century before I was born. It had 
wilhstond high winds, shifting of rocks, rare- 
fied air, and blistering sun, Its charred trunk 
Rave evidence thot it had survived the fires 
which Indians frequently set, 

| was bombled before the dignified giant, 
1 was: to be the first 1H Photograph in color 
anc record on motion-picture film this mam- 
moth of all the herks at its blooming period. 
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Puya, the Pineapple’s Andean Ancestor 


Only four previous botanical records had been 
made since its oruinal discavery in La70 by 
Antonio Raimondi, an able Italian botanist 
(1875-90), 

Imagine :-a trunk 10 feet high topped with 
a thick rosette of narrow, heavily spined leaves 
4 feet long, from the center of which rose z 
lowering slulk §& feet in circumference and 
over 20 feet long, covered with thousands of 
wixy white flowers. The over-all height of 
the plant was more than 30 feet, 


a0-foot Giant Bears 8100 Flowers 


The 20-foot center cluster contained hun- 
dreds of 18-inch branches raciating from it 
like the spokes of a wheel. In turn, each 
branch contained numerous chaste white 3- 
inch blossoms radiating in a similar manner 
but extending to the end. In all, there were 
more than 8,000 flowers (page 470). 

The tip of each Hower branch is barren and 
survies as a convenient resting place for hum- 
mingbireds after they have supped on its nectar, 

Although I had tried to picture the cimen- 
sions of this monstrous bromeliad, the experi 
ence of standing at the foot of one in full 
bloom was so overwhelming that T could think 
only of such whimsical tales as Alice in 
Woeaderiand. The miracle here was all the 
creater when | realized that the tallest growth 
of other plant life in this area as far us we 
could see was not over two feet. 

After much effort we managed to place 
the ladder te reach above the spiny foliage, 
ant! from there on up it was really a Jack- 
ani-the-beanstalk climb, Tt was lucky we 
had brought a ladder, for otherwise we should 
have had to ruin the plant to procure some 
of the flowers. 

With shoes aif, one of our Indian helpers 
Climbed up the huge column, flower by flower, 
cingerly stepping on and grasping the Mower 
stems until he reached the freshest blooms 
near the top. | 

We did not solve the mystery of the loca- 
tion of this solitary plant, for it was far 
from the known present range of this species. 
Nat another plant of any age of size was lo 
he fowl on that mountain of Geing to Cry. 
And now, this plant with its fowering period 
nearly aver, was soon to return to the earth. 


Mystery of a Wandering Plant 


Was thie lone planta survivor of a former 
large colony here, or had the wind carried 
the seed from a group on a far-off mountain? 
Neither surmise seemed plausible. The rocks 
here are Devonian insteml of the granitic 
formation in which the other puyas of this 
species thrive. Furthermore, the spot is some 
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300 miles from the nearest existing group of 
Paya nenmondtis, 

Perhaps an Indian had brought the puva 
there as a small plant to serve as a torch for 
his grandchildren to fire on some fiesta (lay. 
Untortunately, this practice of burning the 
dev plant and flower stalk, full of seeds, has 
destroved many of these noble bromeliads 
(page 479), To celebrate a fiesta with flames 
shooting 50 feet into the air is-a Leniptation 
not to be resisted! 

Several months after our visit, Dr. Cardenas 
sent a helper there to procure seeds for me. 
It was too late, The giant had crumpled to 
the ground, having been burned before the 
seeds hac ripened. 

Must of the other species of puyas grow 
in big groups; thus a single plant produces 
many flowering heads on creeping trunks. 
These send forth new offshoots each year, 
creating 2 masse] group often covering a 
large aren. 

[ have found a few species in the brometiacl 
family, such os Pave résmond#, which are 
true monocarps—plants which develop no 
offshouts either before or after their maturity. 


Poys Seeds Have. Little Chance 


These particular species bloom but once, 
then die after their seeds have matured: 
their propagation depends entirely upon the 
few seeds which germinate from the millions 
dispersed by the wind, Just a few might find 
a protected crevice where a bit of humus has 
heen caught. 


Not even one chance in a million do 
these seeds have of surviving and becoming 


amature plant, for survival means a never- 
ceasing endurance test, a fight for life which 
sturts from. the tiny seed, little more than a 
quarter of an inch long, and culminates in the 
l5t-year-olel plant which we had come to 
aclmire. | 

Fire, frost, wind, relentless sun, some snow, 
and simast no tain—these are the handicaps 
this plant mects when trying to grow on a 
soilless; almost barren mountainside, 

Lower on the side of the mountain grew 
another puva of a different species, Mava 
tunarensis, a dwart (rarely over 15 inches) 
compared with the lofty rannendi. ‘This 
small one grew it profusion pamune the rocks. 
It might have been camouflaged from view, 
ao neirly rocklike was its coloring, had it 
not been for the brilliant little red flowers 
appearing upright and sparkling like birthday 
candles over the bronzed bear. 

The genus fava is primarily an Andean 
group, with a few outlying species fowne! near 
Santa Maria de Dota, Costa Rica, in the Sierra 





- = a = 
> Ts | in? zi 








F P 1 ails 
tiitiers P erte 


From Pura #amuta’y Sugary Heart Comes an Indian Drink Called “Juice of Ked Water” 


Ecuudorisns cal tender shoots of the plant's stiff [odage 
many small traits, all fused inte une luectous berry, or “apple,” in which it howeey seeds 


lis best-knwwn relative, the pinnsapple, Geos 
Brasiian Indians for 
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another weelul beorteltiad. Cirving lea! spie 
“Wevada de Sania Marta, Colombia, and on 
Mount Roraima, British Guiana. 

More than 100 species have been found by 
jlant explorers in the past hundred years, 
mest of them erewing in bleak, barren areas. 
[In Costa Rica the endemic Pave darviininides 

10.000 feel in wet, swampy areas— 
in fact, often even in water. This conddithn 
= nol COMMON AMA Tuya, which are gen- 
erally known as dry land plant life. 

Also, while botanizing in Colombia, [ found 
ouvas seemingly out of place. On the heights 
of the: Siem Nevada de Santa Marta, that 
majestic and very olcl South American range, 
much older than the Andes, we found several 
species of puyas growing in wet, moist areas, 
their roots submerged in deep Beds of sphag- 
num mes, On the high parame, moeth 
rrasclands, where wild horses have roamed! for 
many years, the puyas mark their witter holes, 
fist below the glittering glaciers. 
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The puyvas, oldest genus of the brometiodl 
family. were, Tae convinced, omginally swamp 
plants growing qlane the western coset of 
South America, anc) were eraduolly lilted up 
when the olty Lniean range rose in one of 
ie rest face-liiting capers 
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Flowers Clothed to Resist Cold 


In spite of the heights to which Uiese moun- 
tains have risen, the puvis have kepl pace, 
With pure Andean tenacity they have adapted 
themselves to elevations as much as 14,650 


feet abowe sea level: there | found Pave 
fostered, © new snecies | Pawes 474 and 
7a) 


[ip there the plants are prepared. for cold 
weather: their gorgeous turquoise or teal-col- 
ored flowers are generally embedded in tuits 
om rich brown wool Lake the [lama, the 
Andéan beast of burden, these poyas enjoy 
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those hich soww-blusteree! mountainsides anil 
are similarly clothed to enchoere it.” 

In all my extensive exploration for bro 
meliads T have found oo puva that lives at 
any clevation below 7,000 feet. 

As one of the bromeliads, (he puya belongs 
to a large plant family, the Brometincese, 
containing nearly 30 gentra and nore than 
1,600 knawn species, most of them tropical. 
All bot one are nitive to the New World; 
19 live in the United States, 


Pineapple ond Spanish Moss Cousins. 


Tntrred to hardships. the bromeliads flourish 
In sun or shade: in deserts, on oceansices, in 
awimps of jungles: on rocks, bark, or palms, 
Airy clouds of bromeliads beard our southern 
forests und dangle from telephone wires with 
no Visihle means of sustenance, 

This great family usually pores uneecognized 
by the nonbotaniat, who refers lo its Spinry- 
leafed) members as “cacti.” But, whether he 
recognizes it or tot, the Javman sinks his 
teeth intoa juicy bromeliad whenever he eats 
pineapple, the globe-trotting Awanes comosus, 
When he rests on a cushion, he may sink 
mto another bromeliad, TwWilandsia worcotdes, 
Dixie's Spanish pres, 

These two represent the extremes—the ter- 
resttial pineapple, rooted in earth; ane the 
epiphytic Spanish moss, a rovtlese air plant. 
‘Tost firomeltiods hove roots, but in many 
species these serve net as mouthe but as props 
for the uprizht plant, which absorhe food 
through its leaves: 

Bromeliads developed their air-feeding 
habits, it is presumed, when, encountering 
dark, choking jungles; 
for suTvivil, not as sapesucking parasites but. 
as 4elf-providers. One tree-lorne species, 
Aechmen ¢onfera, weighs up to 123 pounds. 

A Tuyo Eaten Like Celery 

After returning from Huakaqui to Cocha- 
hamba, we made o hurried trip to the near-by 
mountain ‘Timari to collect other puyas, and 
espucially the ferée, a bromeliad ( Tillemd sig 
rifelle) the heart of which is exten by the 
natives as we eat celery, 

After trassing the pass af the foot of the 
snowcaps, we reached 14,000 feet, Here the 
snows are frequent but Heht, “The peaks 
above are continuously sheathed in white. 

Setulements are scarce. Except on a few 
scuttered, privately owned huge ranches, there 
is no homan habitation, Thigh domesti- 
cated Tamas often wander far from habita- 
tion, they return to their shelters at night. 

A person from ather lands shivers in this 
high, cool, thin air, whihe the llama and the 
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they took to treetops: 
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Indien are well adjusted, The almosphere 
is so clear that the visitor sunburns easily. 
The largest vegetation in mest of these areas 
consists of the strictly Andean puyas or low- 
growing cacti, which, strangely, are related 
to these found fn Argentina and Mexico, 

Starting our descent, we reached 4 small, 
glittering Inke formed by melting snow. We 
tected the temperature of the amazingly clear 
Water where we saw swiftly darting trout. 

Within a few heirs we had gone steadily 
down to Morochata, a town of over a thow- 
sind people. All were housed in mod, stone, 
and. grass-lhatched houses. 

After u night here we dropped duwn into a 
valley 3,000 feet below where o moist and 
more fertile anes greeted us, Here avocados 
thrived: flowers, vegetables, ond wroins were 
encouraged, This was a welcome change fram 
the cold puna, the name for the higher, bleaker 
parts of the Bolivian plateau, where we slept 
under five ciarse rugiike blankets. 


Deseending Ladder of Vedetution 


To experience even greater changes in vege 
Lation, we crossed over the Eastern Cordillera 
for a collecting tip down into the tropical 
rain. forest area in the deep vallevs far below 
Cochabamba to the east, Much of the way 
was slippery for a truck: it was dangerous 
to travel without chains on the tires, For 
acsightseer it-would be a most uncomfortuble 
trip, but for a botanist it is paradise. 

Every few hundred feet down from the cold, 
foeey. windy crest brought new plants. The 
trees were higher, the crowth denser, the ereat- 
est Change in plant families being from the 
low-erowing plants tesembling the buckle. 
berries, at the top, to ‘tropical growth below, 

Here, on just one slipe of the Eastern Cor- 
dilleta, comld be seen the whole range of floral 
families covering the coastal area of Narth 
America, Starting: with plants typical of the 
col! States of Maine wand Vermont, oie con 
get down inte Pennsylvania, Maryland, North 
Carolina, and ‘Floricda-type plant life by vege- 
tutional changes within a few howrs’ travel, 

As we approached the Florida temperature 
zone and subtropical growth, we encountered 
small avalanches, Things began to look dis- 
couraging: each avalanche was larger than 
the last one, and a mean drigde was. falling. 

Just ahead, a@ recent avalanche had piled 
amass of rocks, soil, trees, and shrubbery {5 
feet high, stutting off the only possible way 
Of travel, The road was barely wide enough 
for a truck, and the sheer drop of 2,000 fest 
tc our right was not inviting, 
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What to do with the truck? There was no 
turning around, How the driver muinaged to 
back the truck up the mountiin around hairpin 
turn after turn, until we reached a space lorge 
enough in which to turn arqund, | shall pever 
know. Under such dangerous circumstances 
the South American driver seems to be at his 
best. In spite of a terrifying experience, we 
arrived safe in Cochabamba late that night, 


A Thrilling Flight Across High Plains 


For my second experience with Puya na- 
mondi | few from Cochabamba to La Paz, 
capital of Bolivia, The flight across the high 
plains northwest of Cochabamba was thrilling, 

With letters of introduction to Bolivian 
Government officials, | was able to arrange a 
irip to the ancient granite mountain called 
Camanche, Since the authorities were inter- 
ested in my suggestion to odd more native flora 
such as puyas and cacti to the new botanical 
gariien, they gave me every assistance, 

For miles as we crossed the desolate puna, 
we traveled due weet in the direction of Peru, 
then turned zouth, In the distance we could 
see the haey blue of earth’s highest *team- 
navigated mountain lake; Titicaca, lying at an 
elevation of 12,500 feet. Here the sim and 
the moon were born, according to Aymara 
legends. 

More than 110 milés: long, 50 miles wide 
at its greatest width, and 1,000 feet deep, 
Titicaca is surrounded by mountains. Within 
its perimeter are several sizable islands, Coati 
and Titicaca being the mast important. The 
water remains so cold that a man who cap- 
sized from his fragile balsa craft would have 
ni chance to swim far before being paralyzed 
(pages 485, 404, 495, 490). 


Could and Depressing Is the Puna 


Dismal monotony in the vegetation of the 
landscupe greets the eve in this pwnd area. | 
“ow one tree. Very short vellow-brown seu 
grass covers the ground without the usual 
sparkling green, Sparsely scattered, nu few 
bulbow:s amaryllids seem to survive, although 
they remain underground most of the year. 

Here and there we spotted a few low mounds 
of “mosses which are not moses but rela- 
tives of our sunflawer, These are miniature 
compact shtulis covered) with thousands of 
tiny white fowers. They form mounds tighter 
than ordinary messes. hugging the earth to 
keep out of the drying cold winds, 

A salt-lined river. the Desaguadera, courses 
slowly over the flat land from Titicaca to Lake 
Poupd, It is a lazy, thirsty, shallow river 
that looks os if it had never had a really good 
drink. (OMten wide but rarely deep, it looks 


more like the wet trail of some prehistoric 
giant reptile. 

The climate is just ns cheerless anc monot- 
onwus aS the landscape, A constant rew, chill 
wind and méager dung fires in a poorly built 
shelter are hardly conducive to a cheerful 
seul, Undoubtedly this cheerlessness has 
influenced the Avmari %UTndinn’s taciturmn 
character (page 480). 

Sources Of fowl and water sre meager, 
Dried roots and manure are used as fuel. 

The lowly Indian who shares these lonely, 
bleak spaces with puvas and Hamas would 
find it difficult to secept lower altitudes with 
fertile soil and easy living conditions, 

Evervthing up here seemed either the driest 
or the longest, the hardest or the coldest, the 
smallest or the loneliest, 

Tt was hard to understand how our Tnditn 
helpers, clad in scanty attire and barefout, 
cenjld tolerate the cold af this early momineg 
as they rode in the back of the truck where 
the only windbreak was provided by the 
hodies of their fellows. 

Although warmly clothed in rec Aannels, 
woolen shirt, heavy suit, extra coat, sweater, 
and a rubber raincoat over all, I was hug- 
ging my self to. keep mv teeth from chatter- 
ing. And 1 was up front beside the driver 
with o hot engine 1 keep my feet warm! 


40 Giont Puyas All tm Bloor 


At long Jast in the distance we saw our 
objective, Comanche. Out of the vast plain 
extending far beyond vision jutted this time- 
hewn granite mountain in splendid fsolation, 
covering a square mile amid the miles of bar- 
ren vasiness. It appears to be out of place, 
for there is nothing ¢lsé Uke it as for as the 
eve can see—and you can see far up there. 

That ancient mountain pradually revealed 
an amazing picture. Grouped here and there 
among the giant granite boulders were nearly 
400 plants of the Paya retmonda in varving 
sizes: [ counted 40 in bloom! 

What a sight! The solitary, isolated speci- 
men near Cochabamba had been a thrill. 
Now 40 times that! Twas overwhelmed, So 
Indian hand had planted this colony (pages 
464 ond-478). 

How could these manmmoths of the plant 
world survive where there was so little sus- 
tenance? No other plant on this mountain. 
with the exception of one. lovely golden 
columnar cactus, Tctacerens hertromipinus, 
crew te be over three feet high (page 475). 

Surrounding some of these gold-spined cacti 
were clusters of blue and violet lupime set 
off artistically by the orange-petoled, datsy- 
like senecio, 
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Herbarium specimens are difficult to pre- 
pare, except for the Simplest ferns or grasses: 
those of a pouya are a teal challenge, Nevet- 
theless, from the first Puye roimonda which 
I visited, Mowers, flower bracts, leaves, and 
even trunk scrapings were pressed between 
blotters, descriptive notes recorded, and 
photographs made, 

Giant und Pyamy Side by Side 

The photographs are still the most conclu- 
sive and valuable proof of our efforts, as 
neither herbarium sheets nor words alone could 
possibly delineate the structure of noble Paya 
romondi, My records of the one Huakarui 
specitnen hel to be complete, since the difficul- 
lice and complications of getting to the lirge 
colony of them near Comanche ovght have 
been insurmountable. 

In this highland of the clouds one can 
ilway's expect extreme contrasts, and in so fir 
ns comparison of size af plants is concerned, 
I certainly found) the extreme [np contrasts. 

Here, only a few feet from the huge puyas, 
| found the smallest member of the bromeliad 
family clinging tenaciously to granite boulders, 
Tt was-a miniature tillandsin, barely an inch 
high, growing in close mat clusters. Jt had 
no soil for its sustenance, just a bare tock 
for its roots to cling to and only the elements 
in the air for food (page 464), 

Hoth species of bromeliads, largest and 
smallest of their famity, living side by side, 
were here long before the Inca civilization 
started, Like two tribal representatives of 
that empire, the Quechua and Aymara, they 
still hold forth with tenacity. 

These two tribes of Indians who people 
the Bolivian highlands are distinct in their 
attitudes, Rarely do the two groups Inter- 
MuUITy, even to this day. 


Two Tribes of the Bolivian Highlands 


The Aymara, who lives on the higher levels, 
seems to have an utter lack of sense or taste 
for the beautiful or picturesque. His only 
reaction lo Nature seems to be toward the ele- 
ments that cause him to fear for his person 
or his few possessions. 

At Comanche the few Avmaras toiled day 
after day cutting by hand the blocks of pran- 
Ite rock used for years to pave the streets 
af La Par miles away." They were a5 silent 
and stolid as the rock they hewed, 

These Avymaras predominate in the high 
region of La Pas, Oruro, and Poteasi. 

The Quechuas are more widely distributed, 
being found in oll the Andean countries from 


ind to the Gray Herlairium 


The National Geographic Magazine 


Ecuador to Chile, They ore far more ap- 
proachable than the Aymaris, 

The women are known for their voluminaus 
skirts. colorful shawls, and high white hats. 
They love their colorful attire as much as do 
the Mexican or Guatemalan Indians, Tt seems 
fo compensate for their drab homes and sur- 
Toumelines, 

The men work in the field’, mines, or for- 
tories, but the women have their own fruit 
nod vegetable market or dress goors shop, 
Thev carry: their, entire stock for the day upen 
their hacks in colorful shawls. At a moment's 
notice they can “set up store” anywhere. 

Alone, sitting on tee or doorstep, in groups 
in the market or at the railroad - station, 
Quechun women are quick to place their goods 
on display; if there are no other buyers 
around, they start selling to ane another. 
Their skirts of brilliant coloring, often hantl- 
decorated, contain more than three yards af 
heavy hand-woven woolen fabric and form a 
comfortible mass to sit upin, whether on the 
ground, curbstone, or market floor (page 472). 

Thete are still thousands of pureblood 
Quechuas and Avmaris, tut there is no longer 
a pure Quechon or Aymara colture in the 
sense that it existerl before the Spaniards 
came. The culture of the present-day Indians 
is mixed with that of the white man, and, 
although the Quechua and Avmani languages 
continue to be spoken, both have borrowed 
nny words ind some constructions fram the 
Spanish, 


Huge Herb Threatened with Extinction 


We leit the land of the puvas and that 
Amazing display of phenomenal plant growth 
with deep impressions. Not the least was 
the sad thought that this roval colony of 
puyas would gradually fall victim to the 
whims of a peaple who, to break the monotony 
of an otherwise colorless nicht, would thought- 
lesslv destroy ther, 

This 35-foot puya, living side by side with 
its inch-high tillandsia relative, should be pro- 
tected liv law, A national park, such as those 
in the United States, would give these rare 
Hants. the protection they deserve, 

Of these two extremes, the pygmy tillandsia, 
independent of soil conditions and too insig- 
nificant to be noticed by anyone except a 
botanist, needs no protection. 

But Suva roteondy is vulnerable in its 
majesty, Heflore it is too late, we hope that 
something may be done ta preserve it. 


*Ser, im the Nartowat Gpoowaraic 
“Bolivia—Tin Roof af the Andes.” by Hinry rela 
Phillipe, March, 1944; “Heart at Avmarh Lani," 
Sirwart E. MeMillin, Februarr, 1927. 
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Indian Shepherdesses Stolidly Ignore UWlimani’s Glittering Glaciers 
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New National Geographic South America Map 
Shows a Continent Coming of Age 


@ THEN $Francisen Fazarro wos: faced 
Ys with mutiny on his southward expe 
. dition to find the Incis in the 6th 


century, be drew a line in the sand from 
egal fa Weal. 

Pointing to the line, the eoncuistader said: 
“On this side are toil, hunger, nakedness, 
drenching rains and. storm, desertion and 
death: on the other side, ease and pleasure, 
There lies Peru with its riches: here, Panama 
In ite poverty. Let each man choose his own 
destiny. Por my part, T go to the south.” 

Totlay South America: is finding itself heir 
to riches Pizarro never suspected, notably 
mountnins of iron and subterranean lnkes 
of oil, 

To provide a timely picture of the vast 
southern half of our hemisphere, the National 
Geographic Society has prepared the new 10- 
color map, “South America.” issued as ia 
supplement to this Octoher oumber of Its 
NATIONAL Groagrarmic Macatine, More 
than 1,950,000 copie: have been printed to 
supply The Society's world-wide membership_* 

The map shows a continent coming of age, 
Keil stars indicating airports apangle even the 
deep interior. New towns linked to the out- 
side by alr have spruuted in the heart of the 
continent it treas only o few vears ago as 
lithe known as any on earth outside of Ant- 
arction, 

Venezuela bristles with oll-well ‘symbals: 
and now the life fluid of the machine age 
pours alse from fields in Argentina, Peru, ane 
half a dozen other countries. 


“Newly Delivered Mother” Yields [ron 


Secking new sources of iron to-supplement 
dwindling deposits at home, United States 
Steel Corporation men-struck it rich in Vene- 
wel. Sone 30 miles south of Ciudad Boli- 
var they found o omilewide,  11-mile-long 
mountain nuimed La Parida (“Newly (e- 
liveted Mother"). More than half of it 
turned out to be solid iron ore. Ia Parida, 
renamed erro Bolivar, rivals immense re- 
sources of tron already known in Brazil, 

From the huge Urucum manganese deposits 
near Comimba in southwestern Mato Grossn, 
Bragil, the same company expects to get an 
#nninil 100,000 tons of this vital sterl-making 
mineral, Other lange manganese sources have 
been found on the Amapari River in Brazil's 
newly createcl Territory of Amapa. 

As industries deyelop in South America, the 
old pattern of Ife is changing. At the big 
U. S-built Volta Redonda steel plant in the 
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Brazilian State of Rio de Jane¢iro, one initial 
problem was the employees’ habit of blithely 
departing for a three-day fiesta, leaving fur- 
naces to cool, 

Despite the growth of industry, much of the 
continent t still in the pioneering stuge. South 
America contains only 14.7 persons to’ the 
square mile, compared with 145.3 for Europe. 
77 for Asia, 21.3 for North America, 15.1 for 
Africa, and 2.6 for Australin, 

Pioneering in Reverse 

Tn the United States, when people beean 
to find out about their country, they starter! 
on foot or with cance of horse and gradually 
worked up to the airplane, South Americans 
reverse the process: When Brazilians recently 
thapped their mation, they started with an 
aerial survey, followed it up with automobiles, 
and finally, in isolated spots, with oxcarts atid 
dugout cannes, 

The 1930 picture reflects the enormous in- 
crease in-peographic knowledge brought about 
by the extensive guvernmental, military, and 
private surveying that resulted from World 
War Ul and the search for new sources of 
petroleum by oil companies, 

Fourth in the National Geographic's past- 
war continent series, the new South America 
map contains mare changes in physical de- 
tails than any of the others, including Africa,+ 
Even the dense, silent Jungles have been vield- 
ing the secrets of their geography to men 
riding the mighty rivers or flying above with 
cameras clicking. 

On the new map the veinlike pattern of the 
Amazon, which drains an area nearly as late 
as the United States, is greatly changed. 
Courses of major rivers such as the Xingu, 
Tapajés, and Madre de Dies are so altered 
in the light of this new information that they 
are hardly recognizable. | 

so barbarous are some of these junile lands 

that when U.S, Air Force mapping planes 
dipped low, savage Indians launched futile 
spears and arrows: at them. 

Poisoned spears. greeted men exploring for 

* Members may obtuin additional coples of the new 
nap of South Americh (ane) of all standard! mapa qpub- 
Eehed by The Society) be writing io the Nationul 
Cooprapiic Seceiy, Wakhingten 6, D.C. Pricts, in 
United Stated and Possessions, £0¢ each on paper: £1 
oo finen; Ldex, 23e¢, Outside United Staten and Pos 
sessions, 754 on paper; $1.25 on linen: Thelex: Se, All 
remittances payable In U3. fonds. Postage prepa 

1 Prevings map: of continents in this pastoar weries 
Were? Aimca aod the Arabian Peninsula, March, 1920: 
Europe anid the Near East. June, 194%: ond Atsiralin. 
Allarch, 1948. All are still olitufeble 
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petrolewin, arcund Shell Mera m Ecuadir, 
These were the calling cards of primitive, 


much-fearerdt Indians known aS aucet, which 


means “enemy” or “rebellions.” 

In contrast with the wild hinterland stand a 
few large cities of long and proud lineage. 
What is the third biggest city in the Americas? 
The answer t Buenos Aires; capital of Argen- 
tina, With 3,000,371 inhabitants, it ranks 
behind New ‘York and Chicaga and ulead 
of Philadelphia. 

Though smaller than North America, the 
neighbor continent i immense. The works 
fourth lareest lane mass, it woul! stretch from 
the Panama Canal te Thole in northern Green- 
lon.  fte whith, from Purta Parmas, Peru, 
to Joio Pessoa, Brazil, is 17 percent greater 
than the maximum width af the United States, 

All this tremendous atea is shown on a 25- 
by-39)4-inch sheet at @ scale of 176.3 miles 
ta the inch, For the first time South America 
is mapped on the National Geographic's new 
Chamberlin Trimetric Projection, which gives 
the truest over-all. picture of the continent.* 

The map shows both old and new—pre-Co- 
lumbian ruins and oil pipe lines, roads anid rail- 
ways existing and under construction, 

Far down in Chilean Tierra del Fuego a 
pipe line commects the new port of Caleta 
Clarencia with a newly found petroleum field 
near Cerro Manantiales which Chile hopes 
will make it self-sufficient in this important 
product, A mew pipe line in southern Bolivia 
from the fields at Camiri is pouring out obout 
fr percent of that country’s domestic require- 
ments. 

In Brazil's mineral-rich State of Golis o 
road is being pushed orth from the railhend 
at Anapolis to hel open its treasure-treve of 
nickel, quarte crystals, and diamonds and th 
ail the influx of farmers, 

Highway of the Hemisphere 

Aheavy ced Tine on the map, with some ser- 
tions marked “Under Construction,” shows 
progress. on the great Pan American Hichwav 
avetem. Most ambitious road project in his 
tory, the highway will seme dav siretch from 
Fairbanks, Alaska, to Patagonia. 

South American branches take the traveler 
through Venezuela and Colombia and on to 
Ectador, where he can straddle the E,quator, 
stund with a foot in each hemisphere, anil 
shiver in an overcoat because of the altitude. 

Down throwch Peru runs the part called 
the Franklin D, Roosevelt Highway. At Lima 
ihe motorist-adventurer ¢an branch off and 
cross the main tange of the Andes at 15,889 
feet. In no other place in the world can one 
drive @ passenger car to seach an altitude: 


Gf the 6,942 names on the map, most are 
Smunish or Purtuguese. Others are Indian, 
euch as Llangquihue and Titicaca, 

Anglo-Saxon vovagers around the Horm 
have left place names on that stormy froule. 
Staten Island, Lennox Island, and Nassaa 
Bay might well make the reader think of New 
York City and vicinity. Londonderry Island 
nnd Commish Bay could easily be part of the 
British Isles, Hut these places, spethed in the 
Stuinish manner, are found on the southern- 
mast tip of South America, along with such 
other incongruities as Bahia Cook and Ista 
Dogue cle York, 

All of the place names ith Brasil huye been 
recently revised In accordance with the ofh- 
cially adopted simplified spelling of the Portu- 
fics language there, and these appear on the 
National Geographic map for the first time, 
Hrazil has also loonched = oationwide pro- 
gram which will largely eliminate duplication 
of names. Alany have been shortened, too. 
For imestance, Vitérin do Alte Parnatha is now 
simply Alto Parnaiba. 

One of the newest towns anywhere appears 
on the South America map. Near Argentina's 

Ushuata, southernmast town in the world, Eam- 
prea Borsari moshroomed almost overnight. 
Here live several hundred Italian colonists 
brought over in 1948 to further the Argentine 
praject of making Ushuaia into a nownl base 
anid }ouris? port. 

Towns Wiped from Mop by Measles 

Among the deletions are many towns and 
Villages in the Madre de Dios andl Loreto 
Denartments ef Peru. Most maps still shew 
these towns, bul their mhabitants have virtu- 
ally disappeared in the wake of a deadly epi- 
demic of measles, Those who survived moved 
duet of the arta or Settled if such places os 
Pinquen, which now pppears on the map. 

The new map ‘has ten, interesting and. im- 
portant insets, One gives a cliseup OM the 
Panama. Canal, Another shows. the position 
of South America in the Western World. A 
third emphasizes the continent's physical geog- 
raphy, fram low green joneles to icv-white 
Andean heights: blue stars mark sources of 
major rivers. Seven of these insets show 
Bland groups ‘belonging to South American 
countries but ling bevend the map's borders, 

*For a fascinating description of how mape are 
tude and a geaphic explanation of this and ather 
Wojoctions wel hv cartogrphers, tee the National 
Cseoutapbie Society publication, Pie Aowid Korth on 
Flat Paper, by Wellman Chamberlin, The new eddi- 
Hert 1s ilhiatrated with 117 dmwing: by Charice E 


Radiifond, pliotograptrs, ariel maj Conhes mav be ob- 
tale! from the National Geocraphic Soecety, Wash- 


Imiton 6, 1), Cl upon remittance of 7S cents each 
in U. §. finds 


Strife-torn Indochina 


By W. Ropert Moore 


SN THE MAP Indochina bears a stril 
ing cartoeraphic resembhince to a 
moented Koreas. Tt abuts the 5 uth 
horder of Communist China it 
i the Korean peninsula 
quthward from Alanchura (map, page 301) 
Like Korea, too, it has been a political hot 
RCT ot Asin lose of Wi che War tl 
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Viet Nam. ‘The sparsely populated King- 
of Cambodia and Laos, which comprise 
on that Land area, nave 
remained relat wel Fy! let, lout the tort 
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Like KRorew, lt Boarders Red (Chine 


Wher President Tromay last Jeane 2? intervened in Korea. be similarly, directed the acceleration of mill-+ 


fary asesctance to Freach foros tirhting » four-veur war im Iedoechina 
Stiles, with thet tin, mubber,and of. appeared to be the stake. 


chita's cities agul valleys 
irom China to Goll of Simm: 
22 al Ladochine'’s 27 tnullhons, 


French street cafes, and the early curfew hail 
been lifted on traffic between Saigon and the 
uitjacent Chinese town of Cholon (page 508). 
Choton’s might clus and cosines again were 
hus, 

Along rouds and at railway bridges high 
watchtower: had been bullt to guard against 


marauders; Prize targets for the juerrillas 
were the military convoys moving between 
bowing. 


“What part of the country t Viet Nam and 
what. Viet Minh?” Dasked in Saigon, Dalat, 
and Hanoi, 

“Tt all depends wpon the time: much of the 
country if Viet Nam by day, but Viet Minh 
by might.” wos the gist of many answers. 

French trogps have clearer] out many 
pockets of resistance, 50 that Viet Nam police 
have been able to take control, Rebel forces 
have been driven from much of the rich rice 
areas Of south Viet Nam (formerly Cochin 
China) and the broad Red (Rouge) River 
delta inthe north, Crops now can be planted 
antl harvested to feed Viet Nam's 22,000,000 
people, 

From Saigon T flew to Dalat, resort hill 
town 150 gir miles to the northeast. Homes 
sprawl in the tuidst of pine woods beside a 


Burma, Thailand, and the Malay 


Fronte, the protecting power, helt Inde- 


Rebely led by Meorow-triined Ho Chi Minh controlled mountains and jungles 
Fighting centered in Viet Nom (menoning 
Combedia sed Lacs, other partners in the union, were relatively peaceful, 


“Peaphe of the South’), home of 


lake at nearly 5,000 feet elevation. Bao Dai 
spends mich of his time here, rather than in 
steamy Saigon, provisional capital Viet 
fy LIT. 

Hig Game in the Hills 


In the hill roundabout Banmethunt, 80 
jeep miles away, Bao Dai and his guests often 
Bu tiger hunting. Tigers have been unusually 
plentiful in the region of late, In the hills, 
uninhabited save for a few villages of primi- 
tive Moi tribesmen, hunters find wild cattle, 
elephants, and other big game, 

Today it is oot possible to drive an auta- 
mobile the length of the old Mandarin Road 
(Route Coloniale No. 1) from Saigon to the 
China border as [ did 20 years ago.* Con- 
sequentiy, T missed revisiting the coast towns 
and spectacolor luncd- and sea-scapes where 
the mountains crowd down to the coast 

Nor is it easy to get lo Hue, old capital of 
Anmem. Here, until war swept them awar, 
survived the ancient court customs and cos- 
tumes patterned after these that once exited 
in Imperial China. 

*Ser “Alone the Old Mandarin Roail of Inde 


Chita,’ by W. Rebert Moore, NATIONAL OROGnAPLLG 
MAAR NE Augie, LST, 
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“Communi, No: Colonialism, Never!" Gry the Slodun-contcious People of Da Phuc 


Wied eT Tr a Wat bet ka eh eLneEr= Hew wn lrrifil. Prance To Ole Et Lint Ten Lhe: iit hen minloed vi LTS 
In homemacde American flags waved br the children. Other slogans call: “Welcome Trumans Point 4” 
and “We bee loomcidiate oral Girect wid World events fnpress ties Annamites 


Here. in 1942. Emperor Bao Dai performed December, 1946, while negotiations wer 
the age-old tites of Sacrifice to Heaven and under way over Viet Nam’s becoming “a free 
Barth in the same manner ns those once of elate Lavine: iis fovernnment, is parliament 
fered at the Altar of Heaven at FPeiping. itt army, and lis finances within the frame- 

Architetture of the palaces at Hue was as) work of the Ineo-Chinese federation and itu 
idly Chinese in <style as were its cere- French Union,” 
monies. Sume palace buildings have since Some towns, =uch os Sontay northwest of 
been damnuged and their wealth looted Hanoi, were completely demolished, Other 

With several other Americuns | flew straight settlements, partly wrecked, still afforded shel- 
te Hanoi. chief city of Tonkin ‘and former ter for farmer folk who till the mee binds o1 
seat of the Governor General of French Indo the flat, lush Red River delta 
china, Much of the destruction, officals sau, was 

During our visit there the Governor of oo deliberate scorched-earth policy adopted by 
northern Viet Sam wad members of his stati the Ho Ch 
‘ook us on a tour of the surrounding districts forced to retreat before the French. 
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Hurned-out Roofs in Da Phoe Proclaim the Seorehed-earth Toctes. of KRetreating Keds 


WHEEL GEE Mere Incr rie waa Xcel the cithes tk atPiaplured TH Fl wer Talievrs i i 


tried j ide tower rule the country by dey, bot Communist guerillas still strike by nicht 











As Real as Life, o Stuffed Tiger Fastens Glassy Eyes on a Cocremony at Santon 


Southern Virt Sam) Geyernor [hh 
kero; The audience joces fh altar which tee 
atel wild euttle. teeming to Indochina’s hills ane jon 
arrument, The people theméelves hil re 
fused io helm destroy it, suid the headman, 
and bad argued right wp to the moment the 
tron aS WeoC ter etl to hee, 


Greeted by Americun Flags 


At villages amt] alone the roads we mel 
clusters of people. Men and women dressed 
in Jong black tunics and trousers stood in 
senarate groups, WYounesters waved printed 
American Aliners:. Chyer fonst ily bolt hen be 
arches hung the red-striped yellow ilag of Viet 
Nam, the Stars and Stripes, anc the Tricolor 
af France. together with ancient beaners andl 
slogans (mates 500 and 505}, 

Was here hips alo CAUSE Pi shortage ii 
draft water buffaloes-and cattle. Despite their 
lack, most of the rice felds were planted snd 
dion vivid green with a new crop. 

From Hano | crossec! to. Vientiane, in the 
Breer’ cif L dae 


I This main commercial 
town amd seat of the government perches on 
the bonks of the broad Mekong north of the 
bie eastern bulge of Thailand (Siam). He- 
rouse of its position, much of its trade 
with Thatlanel, as & that of all Laos, 

Here ane at Luangprabang, where the King 
resides, the people seemed happy and care 
re. Io saw no serious-faced youngsters; I 
had seen mans in Viet Nam 
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The Laotians belong to the same race 15 
the Thai, and their speech enabled me to 
make myself understood with my halting, 
half-forrottien Siamese 

It tuker ubout 12 dave to ride upstream 
from Vientiane to Luongprabang by the 
motor-propelled dugout cones that ply the 
river: | 
The six-monthe tainy season and the fogs 
that often hang over the valley keep Luane- 
oribang in isolation much of the time, 

Nestled aml mountains, the town seems 
1 Shanerila. Its numerous Buddhist temples 
aoc the King’s palace hawe the same pic 
turesque architecture as those in ‘Thailand 


ipage Ay |. 





The Crown Prince Entertains 


King Simavane Vong i now paged and 
crippled. Many of the government duties fall 
on the Crown Frince, Tino Savane Vattana, 

Phe Prince and his princess entertamed us 
ane eveninet at the palace, After dinner we 
logkecd at the King’s priceless collection ot 
Buddhist (mages, One ts the historic treas- 
ured gold Phra Hane, From 
this polladiumlike heute the city gets cts name. 

Une day, during the recent Japanese o 
cupation, a Japanese soldier came in, and 
aarainst the palace @uards’ protest that the 


statue called 





Sidewalk Vendors’ Stands in Poompenh Move with the Sun, Seeking the Street's Shady Side 
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statue was sacred, picked it up and started 
to carry itaway. Before he reached the bot- 
tom of the steps, he fell and, as the Prince 
his blood all tan oot. 
Japanese soldiers waiting outside 
became frightened. Their officer ordetesd that 
none should touch the Buddha. A palace at- 
tendont then tTescued the Ihra Bane and 
restored it to its proper place 

Later we to the front terrace and 
witcher) ancent dances, Some of the acts 
were cirfawn {rom local folk tales, others from 


expressed it 
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Frin the darkness of huge palms border- 
ing the central path leading to the terrace 
actors emerged and wove rhythmic patterns 
is they danced slowly toward us. An orches- 
rma of drums, gongs; and xvlophonelike in- 
Sirliments Player! in the shadows. 

The epic ight of Rama and his ally, the 
monkey got] Hanuman, arainst the evil mul 
iplie-headed Kang of Lanka was the only 
stnigele I saw in this portion of Indochina 

Huot Lass does watch its frontier bordering 
on (hina. 

[it was April, Cambotlian New Vear 
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ing, we Called on French-educated 
old King Norodom Sihanouk. 
watched bis court dancers perform 
Classical plavs. 

Cambodia is rich in traditions: From the 
6th to the 13th centuries the country built 
come Of the most cluborate structures known 
to man. The majestic mums of Angkor, near 
the large lake, Tonle Sap, 150 miles north- 
weet of Pnompenh, attest thot fact (p. 502) 

Hut the proud civilization of Angkor was 
reduced Gy frequent Siamese 
arnes, The palitical association. that has 
sinte taken place and the Buddhist religion 
which both countries share have contributed 
Loward ther simtlanty. The royal palace and 
Inany of the temples today are Staines 
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4‘ Spick-and-span Town 


Pnompenh is a Spick-and-span town, half 
European, half (inental in appearance. TI 
gains its mame from the temple-crowned hill 
of Penh, which stands in midtown, 
the hill, too, i¢-a monument 
showing: the late King Sisowath flanked on 
ane side by three Cambodian women bear 
ing offerings and on t other by a soldier 
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It commenorates the return 
to Cambodia of three provinces—Siemreap, 


. Ban [jai Wiel Som Ss Loni of tote, © (chu an Wlarket's Breed ls French: 





= | ‘ ., at pe are | 7 i - et 
Aecepis ov Truman's Siined (Coit Its Suleswornen Aare (tines 
1 Lo | k | I Nn li ! I I . " 2 lea 
I | Li ea [i ! i 
: i i | | nil ii i 
| | | [ 
i 








Lacs's Royal Palace, Free of War's Hate and Violence, Wears a Misty, Dreamy Look 
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Seeing the Earth from 80 Miles Up 


By Cevpe T. Horimay 


star hell soared high over the sun- 

drenched desert. ey stenaled that 
in just two minutes. another V-2 rocket would 
go roaring skyward from White Sands Prov- 
ing Ground, New Mexico, 

Soldiers and scientists alrenily had taken 
shelter in the massive concrete blockhouse 
irom which the rockets are fired by remote 
control (paee 3135). 

Nerves were tense, for on this fight we 
were sending aloft a camera which it was 
hoped would photograph the earth from more 
than 80 miles up. 

“Sh TNs one,” announced a voce from 
nu loud-speaker, meaning one minute to go. 
Then it started counting seconds: ‘Twenty. 
nineteen . . . twelve , . . seven ., , three, 
twe, one, fire!” 

A brilliant whitish-orange fame burst from 
the rockets toil (page 516). With a thun- 
dering foar it started te rise, almost inmper- 
ceptibly at first, then gathering tremendous 
eneeil, 


A WARNING siren screamed and a red 


Out of Sight in 30 Seeonds 

In less than 30 seconds the V-2 was prac- 
tically cut of sight of the naked eve. Rising 
with it, besides our camera, were instruments 
to make rapid measurements of cosmic rays, 
the earth's magnetism, temperature, atmos- 
pheric pressure, and other things during the 
brief! two or three minutes that the rocket 
would spend in the litth-known reaches of 
the upper air.*— 

Trailing invisibly behind the rising rocket 
was 2 stream of telemeter signals radioed 
hack automatically by the instruments, telling 
what they were finding up there aloft. ‘These 
signals. recorded on the ground, would pro- 
Vide tlmest the only record of the results of 
the fieht, since most of the instruments would 
be smashed when the rocket crashed in the 
desert a few minutes later, 

Designed by the Germans 28 a terror 
weapin, the V-2's traveled faster than sound 
iid gave ne warning of their approach. ‘They 


caused heavy damage and many casualties. 


in and near both London and Antwerp in 
1944-45, 

Actually, however, the V-2's have been. far 
more Valuable in exploring the upper atmus- 
phere in this country than they were as 
weapons of war for the Germans, Hecnuse 
st many skilled engineers were diverted fram 
other projects to work on the V-2, its develop- 
ment handicapped Germany's war potential 
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more than the rockets’ destruction interrupted 
the war effort af the Allies. 

In 1945 the United States Army captured 
100 V-2's and brought them to White Sands. 
Since then they have helped gather much tse- 
ful knowledge of the almost unexplored ocean 
afair that extends more than 300 miles above 
the earth's surface, 

One of the most spectacular results of the 
flights has been high-altitude photegraphs 
of the earth taken from heights no cameru 
ever had reached before. 


Photographs Show Earth's Curvature 


Within 15 minutes after our camera soared 
aloft on the V-2, 2 search plane had located 
the crumpled remains of the rocket in the 
desert and then returned to guide the re- 
covery party to the spot. The camera was 
wrecked, but the film, protected by a heavy 


‘steel cassette, was unharewd despite crashing 


into the ground at a speed of 500 feet per 
serond (pages 518-$20, 527). 

A truly dramatic spectacle unfolded when 
the film was developed. The camera had 
taken photographs every one and a half 
sects from: the moment af take-off wp tn 
an altitude of 83 miles, then back down again 
to about 40 miles above the earth, ; 

On these photographs we saw what a pas 
Senger on a V-2 would see if he could stay 
alive on the zooming ride up to that height 
and back again, and how our. earth would look 
to visitors from another planet coming in on 
a space ships. 

Curvature of the earth was plainly visible 
on the horizon of these tremendous panurans. 
Great mountain’ ranges, long river courses. 
idl broad plains were mere details in the 
breath-tuking sweep of the pittures, Single 
views covered more than 100,000 square miles, 

The highest of these phitugraphs were mate 
from altitudes six times os high as the 13.71- 
mile ceiling of the National Geographic So 
ciety-Army Air Corps stratosphere balloon 
fight in 1035.7 . 


* Army, Savy, and At Force, at) many universities 
ofa] inediistrin! Gomes participated in the V-2 research 
program, Phe wuther is aomember of the etaff of. the 
Applied Physic: Laboratory of the Jolina Hopkin 
University, which took port under a Navy contract. 

See, in the Nathowak (eocdapii Macarmt: 
“htvea's Farthest Aloft,” January, 1934, gad “Scien. 
fic Revulte of the Worid. Record Stratosphere Flight,” 
May, 196, with photographic supplement showing 
the litera) curvature of the earth as photographed 
from 72393 leet. Both articles are by Capt. Albert W, 


Slevens: 
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The tocket penetrated far above the striatn- 
sphere, inte the lower lavers of the rarehed 
ionosphere, where jonge-range radio signals are 
reflected] back to earth, where meteors are 
aeen, amt! where the aurora borealis flames. 
This is on the border of outer space itseli, 
for the air here is so thin that it is almost a 
vacuum. In fact, 95: percent of the earth's 
uimmosphere is left behind after a rocket passes 
an altitude of only about 14 miles. 

Composite photographs made from several 
of the high-altitude pictures; placed side by 
side, inclide nearly a million square miles, 
the area of Mexico and Texas combined (pages 
$24-525). Only three or four such composites 
would cover the entire United States, and 
nine of ten would inelude all of North Amer- 
ica. To do this, however, we should have to 
eeu) up rockets from various locations. 

Seouting with Guided Missiles 

Results of these tests now gre pointing to 
a time when cameras may be mounted on 
guided missiles for scouling enemy territory 
in war, mapping inaccessible regions of the 
earth in peacetime, and even photographing 
cloud formations, storm fronts, antl overcast 
areas over on entire continent in a few hours, 
which would be of great benefit to weather 
forecnsters. : 

Amazingly small details can be picked out 
on these pictures despite the heights from 
which they are taken, though the nature of 
euch details is a military secret. It can be 
said, however, that even from 100 miles aloft 
a good camera, equipped with « telephoto lens 
amd mounted on a steady-flying missile, proty 
ably could detect troop movements. 

Cameras mounted on guided missiles might 
he shot out-over enemy territory and brought 
hack with a photographic record of trogp con- 
centrations, fortifications, and airfields. 

li the missile were equipped with television, 
it could send back a running report of what 
the camera “saw” us it few. In such a case 
the missile could be sent out twice as far on 
the same amount of fuel, and there would 
still be a record of what it photegraphed, 
even if it did not return, 

Camouflage would hide litte from such an 
all-seeing fiying eve ii the pictures were taken 
in color, for the varving wave lengths of light 
recorded by calor film penetrate almost any 
kind of artificial concealment.* 

Aerial mapping of country difficult to pene 
trate on fret, such as rugged mountain arews, 
jungle, desert, of swampy territory, or the 

*See “How We Ficht with Pootigrapha” by F- 


Rorrows Colton, Navtesat Goonnapnic MacAgme, 
September, 14. 
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interior of the Antarctic Continent, might also 
he done with comeras carried by guide) mis- 
siles. in fact, the entire land area of the 
globe tight be mapped in this way. 

Fot wartime reconnaissance, missiles prob- 
ably would be flown high, so that the enemy 
would net even knew of their presence, though 
in anv case their supersonic speed would make 
it diffenlt to detect them with radar and 
almost impessible to shoot them down, 

All this, of course, Hes in the future. 


Useful in Weather Forecasting 


Already, however, the pictures hove proved 
useful to the U.S, Weather Hiireau., With 
the aid of the photographs, weathermen for 
the first time have been able to look cown 
from dbove on cloud formations over great 
ufens of country and conirm some theories 
about clouds which never could be checked 
as well before, 

The pictures show how cuimilus loads form 
where “bubbles of warm air rise above heated 
pround arens, carrying up moisture that con- 
denses in the colder regions above. Around 
these warm air bubbles, where cooler air is 
sinking, no clouds appear, ‘Cleuds that form 
above the rising bubbles often make striking 
cellular or honeycomb patterns (page 522). 

How clouds ate related to the topography 
of the ground below also is revealed by the 
pictures, During the daytinie clouds are mst 
frequent over mountaintops and high plates, 
where warm oir moving up the slopes has 
carried moisture aloft to condense: but over 
villeys ond low-lying areas clouds form. less 
often, | 

Cloud “streets,” long lines of vapor with 
taps between, sometimes fairly strawht but 
occasionally curved, show in the photographs. 
These are dependent on the winds ane) tem- 
peratures aloft, and perhaps also on the con- 
touré of the earth below, though in just what 
way if nel yet known, 

To make the best forecasts, weathermen 
neecl to know what conditions prevail at uny 
viven moment over a wide area, Hf guided 
missiles caorrving cameras could be sent our 
criss-cross Over the entire continent of North 
America every day, photographing in o few 
hours all the clwed banks, sterm fronts, and 
avencasts, weather forecasts cedule) be ome 
more accurately than now, 


How Comeras Aid Cosmic-ray Stady 


Another use for the pictures of the earth 
taken [rom the V-2's is in determining the 
rocked's orientation in space—that is, “which 
end is up,” at any given instant. We need 
te know this in ander to tell from what direc- 


for spoT Te nee 


A 


ires fo Explore i pper 


rep 


- 


Spread Death, 


a i F = = . r . : - ae 


Huolt te 


i —, — 
ee 


el, iy 


% V-2 Rocket, 





Sr ees 


= _= me Fl 

Tie 

il an ih* 1 
| : a 


a, 


tk nm 
to 
= 


— . 


| 
shee sees = a 


a it ot ee ee ee 





aides 


l 


F 





Head 


WA iat 


tine lew t's 


Placed 


wine nts Mr 


Tivsts 


se peritilic 





Ia a hel | Pe j Sra ae] | is i* i fihsedl (STUER 


CPP) SRL] Ape RL ei Pe ape] VTED EL EET aT PE PY APPL weeny | cay abneeaadd qty Hi GoehIe oO) of in GE eI GRy At toy 
Eajpetyt FO yao ay A | FREE YM, ago a] | PLS at] | WO YY Ee OP ey GT yoo yea 2 Ng Py TEE P20 aA a deepest 
JEUTEe posh wat jimay a Ep EA AND OMIT BL) A) Pa A APU Oy de Ra Oy] OPN so js (jb jjo-ayey ajay 


Say Mtn py = | ‘li asa | af] PAA jaya} at] eayd SUL Ay PS DLO HME yy HL) Lab boy LAL pathy [jaauy ayit | is LOE * 

















4 


bs hh i 


F 
wi 
ip 

is pet 

=a 

— 
= 

= 


Ht ce 


tha 


Smtr Soke and Eland 


tumble 


1) Deolenme 


With 





rT Faia 
15 ut 


| 


Travhs il i rocket s 


Vndres 


LT 


ome - 
‘ FrAr 
Theo I 


Vbowrd. A 


ei Por 


red t 


| | Hl oak 


stows bli 


Wurth 














1 1 i j ii tro 1 1 ] roomy 1 on mont rl 1 r 
| Life ta ] prt | vf la i ri ith] | if] reno] yy PwRsa]G rl 
DOES Il ] I F 
1 I mab | i] | {i il 4 ] lL =PA jour ji WW | vi iff} jf 4a a | i i in| Laat eS | fiat q] | mae mPa [Fis 


Mt) IDA Ng Mn 8 Ogi, AI Joe) pao Puno E193.) (Wi Fe SIE PeIaE, ayy Ao BU Mitt ur) 


| ul a | 





lowe lt Survived Two Groashes, bot the Third Finished 








Secing the Earth from 80 Miles Up 


tien come the heaviest bombardments of ené- 
mic rays from outer space that strike the 
rocket during its flight. This is one clue to 
their origin, perhaps in the sun or the more 
distant stars. | 

These rays are electrically charged particles 
constantiv raining down upon the earth with 
Lrementous energy, They are more powerful 
even than the rays generated in the atomic 
bomb and fash through the human body from 
10 to 70 times » second, though without any 
known effect. | 

Geiger counters in the rockels register the 
numbers of rays coming in from various direc- 
tions at each second of the flight. For ex- 
ample, they may show more rays entering 
through the nose than through the sides at 
ene second past eight; but unless we know 
which way the nose wis pointing at that 
moment, we cannot tell from what ¢irection 
this heavy bombardment was coming. 

After climbing to about 25 miles, the V-2 
begins to wobble, spin, and tumble, so that 
its nose keeps pointing in different directions. 
But by measuring angles in the pictures taken 
“un the flight, each of which ts timer, i i 
pacsihle to tell haw the rocket was oriented 
at ony given instant, Hf the picture taken 
at one second past emit shows that the rocket 
was moving tail downward, we know the nose 
was pointing upward, Hf more cosmic rays 
were caming into the nose than from other 
directions at that moment, then we know this 
heavy bombardment was arriving trom di- 
recthy overhead. 

Rockets ot White Sands are launched almost 
vertically upward, to insure that they will 
reach the greatest possible altitude. An auto- 
matic pilot is set before firing to keep them 
on course, but they cannot be controlled after 
they get into the air, Fuel can be cut off by 
radio, however, if it gppears the rocket ts 
veering so that it may fall in inhabited 
country, | 


W-2 Record Height Is. 116 Miles 


Highest altitude: reached so far by a V-2 
is 116 miles, One Wace Corporal rocket, de- 
veloped in this country, attained a height of 
250 miles with the aid of a V+2. Tt was 
carried up to about 20 miles on the V-2, then 
fired from there, ond the extra push of the 
larger rocket added to the Wac Corporal’s 
own power carried it to this record altitude. 

No Ciniéras Were sent up on this tight, 
since all available weight was devoted to Tuel 
and instruments and there would have been 
small chance of recovering anything ofter a 
fall from so great a_height, 

Some of our high-altitude photographs of 
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the earth were made from the Aerohee rocket," 
Less complicated and cheaper to build than 
the V-2, it has reached beights of 78 miles 
ond will be used to carry on upper-air research 
after the supply of V-2's has been exhausteid. 

Bath the V-2 and Aerobee haye gained an- 
formation about the high upper atmosphere 
that was impossitle to obtain in any other 
way. The flights have measured the original 
cosmic-ray particles that come in from outer 
space before they plunge down into the earth's 
atmosphere, Except fora few balloon flights, 
it was possible previously to study only the 
less-powerful secondary rays created when 
the original rays strike and disrupt atoms 
of ‘air. 

Cltraviolet rays from the sun have been 
measured which never penetrate to the earth's 
surface, sincé they are absorbed by a lover 
of ozone that blankets the globe between 20 
and 30 mikes wp, 


Vocuum at 80 Miles Up 


At about 80 miles high, the rockels reveal, 
the atmospheric pressure is a¢ little a8 one ten- 
millionth of that at the earth's surface, which 
means that the air at that height is so rarefied 
that it is actually o high vacuum, 

Striking changes in heat and cold were 
mensuned asthe rockets climbed, Over White 
Sands the temperature drops steadily to abut 
—63" F. from the surface up to 10 miles, 
and tHoctuates slightly for another 10 miles. 
From 20 to 30 miles the temperature is about 
65° F.: it falls once more ta —150° F, at 
about $0 miles, and at 73 miles climbs again 
to 212° F., the sea-level boiling point of 
witer, 

All this information ts sent back to the 
ground by automatic telemetering systems. 
Temperature, for exumple, is measured by a 
thermocouple, made of two different metals 
welded together, The two metals react to 
temperature changes and, in so doing, gener: 
ate a small electric current the strength of 
which i proportional to the temperature, 
This varying. current is converted into a radio 
siynal which varies in strength in the same 
way, recording on the ground the changes in 
heat arial cold aloft. 

Corn seeds and fruit thes have been sent 
up more than §5 miles on some rockets in 
an effort to discever whether the powerful 
bombardment of ensmic rays at such altitudes 
would cause mutations or hereditary changes 
in future generations: of the plants and 

®* The Acrobee wus developed for the Nawy: try. the 
Detutlas Aitcrait Compony icv] te Aerojet Engines. 
Ine (Corparution, under the technical supervision af 
the Apnolhtd Physics Laboratary. 
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Whlis Rani fperliog Gisnmil 
One Rocket's Impact Dug o Crater 30 Feet Deep 


Falling In ene pier, the mile struck the desert al a apeedd of mpnre 
than 2.000 feet per second, wed the memaoita of bt were sever recovered 
Moat Ve2's are blown opairt in the air at abet 40 totes” altituibe so 
that the wur head and mam. bedy inl) separately with much [ess 
Loree (pe S81. 
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Insects. Gul the results have not 
vet been determined, 

Puffs arv) trai of smoke 
have been released from rackets 
to Jearn the direction of the 
wind at. varius heights. 

Sumples of air at various al- 
titudes have been captured in 
steel bottles strang enough to 
survive the rocket’s fall. “The 
samples disprove a lone-hele| be- 
lie? that helium and hydrogen, 
heme lighter than oxvern atl 
nitrogen, wuld) rise higher in 
the earth's atmosphere und con- 
centrate at the wpper levels, 
The bottle" content= showed 
that the proportions of these 
four gases in the air is mo elif- 
ferent wp te 435 mile aloft than 
at seo bevel. 


Lanely Desert Scene of 


Ki neha t Testa 


White Sands Proving Grounil 
lies in south-central New Mrx- 
ico in the Tulorosa Basin, be- 
tween the San Anclres and Sa- 
romento Mountoin ranges, 
about 40 miles north of El 
Paco, Texas, Te nome is de- 
rive! from the White Sands 
National Monument, which 15 
locale! within the proving- 
rriouned ores, 

The site, chosen after a sur- 
yey of the entire United) States, 
is flat, timberless, ancl sparsely 
populated, making it ideal for 
the firing of long-range rockets. 
Coudless skies prevail about §35 
percent of the time, 30 that 
rockets con be followed through- 
mut their flights by telescupes 
ine) Cuinerds. 

Army Ordnance is in charge 
of the proving ground, although 
units of all the armed services 
ore stationed there, as well -as 
tivilfin Sscienticts representing 
minty imdustrial concerns mic 
UMIVErsilies, 

Assembly and launching of 
the V-2's at White Sands is a 
complicated, exacting process, 
per hormed by the General Flec- 
tric Company under the techni 





one "White Sands of Alnerp. 
yorda,” by Carl P. Rossel, Sarwan 
Gpiearnic MaAbAtY SE, Augiiot, 1955. 
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cal suUperytsiin Of Army Orcnance. Afany of 
the electronic parts hove deteriorated since 
145, and new ones hove had to be made, 

WE the rocket parts and the scientific appa- 
ratus to be sent loft ure carefully tested to 
nthe sure everything will work properly und 
that one of equipment will red inter- 
tere with operatinin of gol ber, 
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heh om the dav of a Y-2 


8 the climax of many oonths 


Tens Furs 
ure tihng, tor et 


of work by scores of people. all of which 
would be wosted if anvithne went wrong 


scientists often work arcund the clock the 
previews day; mic Jong before chywn thes 
start the final checkout of the delicate in 
eLrument= anstulledd in: the racket’ war heel 
incl mnin body (page S157. 
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Voout this time, tao, the electronle circuits 
af the inghouments in the rocket are turned 
un by remote control, since they need from 
one to 20 minutes of worming up bhelore 
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nents tite so much current that they are 
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the instruments in the rocket will properly 
transmit back to earth the dota they colleci 
un the fight (page 42] 
Generates S000) Horsepower 
Lt the word bee a switch is thrown 


that opens: the valves in the fuel tanks; wallow 
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and, disconnecting the cables that control 
operation of the rocket before take-off, 

Then the V-2 is on its own. As the pumps 
spray fuel with full force into the flaming 
combustion chamber, hot gases pour out of 
the tail with w thrust of 25 tons, sending the 
ree peep zooming aloft with an «timated 300,- 

orsepower (page 516). 

The backward k "hick of the rocket engine 
fives d maximum acceleration of 180 feet per 
second per second, which means that in each 
secon] of its flieht it travels [80 feet per 
secon luster than in the previous second. 

This is only five or six times the force of 
gravity, less than the “G" force exerted on 
many o jet-plane pilot pulling out of w dive, 
A passenger, therefore, might ride a V-2 on 
its upward tight without harm from accele- 
ration. Plat he would need an oxygen supply, 
a pressurized compartment or suit, protection 
from heat generated by the rocket’s speed 
and from both the heat and ultraviolet rays 
from the sun at high altitudes, and he would 
have to gel out somehow before the rocket 
crashed. | 

In barely 63 stconds, when the rocket has 
reached a height of about 20 miles, its fuel is 
consumed, and it climbs the rest of the way 
to the top of its dight by momentum, 

Automatic Pilot Steers Rocket 

So slow is the rocket’s take-off thot tt: 
steering vines on the tips of the tail fins do 
not operate effectively at first, and it t= kept 
stable by special carbon vanes projecting into 
the stream Of the exhaust. When the fuel is 
censured, the other vanes take over, holding 
the V-2 on its pre-set course as long os the 


air is thick enough to give them something 


to fish aeainst, 

Both sets of vanes:cate controlled by the 
automatic pilot. In the mirefied upper air 
the vanes no longer provide control and the 
rockel wolibles ands a at as it thes. 

Radar sets follow the rocket's flight to help 
locate the point where it crashes in the desert, 
Motion pictures-also are made of the rocket in 
the air with the time, elevation, and azimuth, 
af directional, bearing recorded on each frame 
af the fim, from whith can be determined 
the W-2"s speed, altitude, and position in 
spice at anv instant of its fight (pome 517). 

About 40. miles above the earth, on the 
racket's downward course, the war head, con- 
taining most of the scientific apparatus, Is 
automatically blown off. The main body 
then tumbles end over end, which slowe down 
ics fall considerably, eo that instruments in- 
stalled in it have a much better chance: of 
surviving the impact with the ground, 
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li the war head were left in. place, the 
rackel would plunge down nese first and 
strike at a speed of more than 3,000 feet per 
second (page 526). 


Exposure 1/500 of « Second 


Our cameras are usually installed im the 
main bedy of the rocket, pointing out through 
the side (pave 5h7}, Though they are-almost 
always broken up int the final crash, the film 
is unharmed, and it is moch cheaper to build 
ho new camera for each fight than to make 
one strong enough to survive an indefinite 
number of impacts at spemds of about 500 
feet per second (page 520), 

Several types of cameras were wed oon the 
V-2 flights An exposure time of 1,500 of a 
second at (25.6 was fast enough to compen- 
sate for the rocket’ motion. Eastman Aero- 
graphic infrared film with an 8A filter proved 
to be the best film-filter combination, 

Pictures in color also were taken, but were 
not too successful from altitudes above 36,000 
feet, since colar film penetrates haze little 
better than the human-eye. Generally speak- 
ing, color film is most effective for photo- 
graphic reconnaissance below 20,000 feet, antl 
infrared for hueher altitudes: 

Though net a trae guided! missile itself, 
since its course cannot be controlled after 
take-off, the V-2 rocket was a forerunner of 
these new types of weapons that promige to 
revolutionize moder war, Some of the new 
knowledge of the upper air goined by the V-2 
fights is proving useful in the clesign. anil 
development of guile missiles, 


Types of Guided Missiles 


A tee guided missile is a projectile that 
can be steered to a target by remote control, 
or that seeks out the tireet after ft ts fired, 
changing its course radically if pecessary. 

Such missiles may be used eventially by 
planes aginst hostile planes, enemy missiles, 
or ground targets. They also may be firec] 
from the groupe against fast jet-powerer 
enemy aitcralt or missiles, or at long range 
feninst ground targets in enemy territory," 
Rockets, which are not guided missiles, have 
seen action as weapons in Korea as well as 
in World War TT. 

People working with rockets often are asked 
when one will be sent to the moon, The 
answer is that jit probably could be done 
today, if we felt like spending the millions 
of dollars ‘that such an exploit would cost, 


*Sec, in the Natiovat Gmooesritic Macagter: 
“Flying in the "Alowtorch Era.” by Frederick G. Vos 
burgh, September, 1950; and "Air Power lor Pewee.” 
by General HOA. Arnold, February, 144 
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Men Against the Hurricane 


By Anpréew H. Brown 


WAS what the flying hurricane hunters 


[om a “hairy hop.” 
if Navy plane “Five Uncle 34° 


stagrered Gnangti a savage whirl of wind, 
cloud, ane) rain, The speeding aircraft bucked 
the bigpest, toughest, and most ruthless of 
storms, the black-browe! hurricane. 

A. stant 300 feet beneath that dark-hloe 
Privateer of Patrol Squadron 23, 100-mile-an- 
hour winds of a hurricane ripped the Gulf 

of Mexico to shreds of foam, Torrential rain 
raspel against the pline's windshield. 

The wings waved wildly, Rivets strained 
as severe turbulence racked the thin-skinned 
craft. Pilot and copilot both ‘wrestled with 
the controls, struggling to-hold the plane level. 
Surely. the “ayer of the spinning storm couldn't 
be faraway now! (The eve is the nearly calm 
vortex of the hurricane tuward which its preat 
winds converge: pages 343, 548.) 


Punching the Furricane’s “Eye” 


Stdelenty ariel gratefully the Privateer 
mushed into neatly stil air, The black and 
stormy weather dropped behind, cut aft sharp 
as a wall. The eve, ot last! Clouds “were 
high, thin, and whitish. The orange sun was 
a baleful, sickly orb. 

Here the fving was smooth and good, 
Everybody relaxed, There was ever time for 
a quick cup of coffee while the aerologist ful- 
Alled the main purpose of the fight—reporting 
hy tadio the Incation and intensity of the 
hurricane. 

The quiet eve wos only about 20 miles in 
diameter, ov respite was brief before the swiit- 
moving plane angled cautiously out of the 
calm core. ‘Then it barreled back through 
the wicked weather to safety and home hase. 

Few peacetime assignments of our Navy and 
Air Force air crews match the haetard—and 
the ysefulness—of fving into the wildest ane 
most destructive of all storms, the howling 
hurricane that ravages the Spanish Main. 
Reports sent back from these airborne weather 
stations are crucial in preparing warnings to 
vind against the great storm's blows. 

Hurricane Is Bully and Blowhard 

A hurricane is o bruising bully that will 
knock down anything it con. It kills ond 
crushes indiscriminately. ‘The mane “hurri- 
rane’ _ apparently derives from the Carit Ib- 
diane’ Awroacan (“big wind”) or fwargkea, god 
of stormy weather to Guatemala Indians. 

People ate prone to think an atom bemb 
explosion the most tremendous display of 


power koown to man. Yet, a one-weatherman 
Re it, “The atom bomb to a hurricane wold 


just like a flea to an elephnt.” 

The lote Dir. W. J. Humphreys, veteran ol 
the United States Weather Bureau, studied 
the physical force built up by tropical cvclones, 
His conclusions “A fall-fledgerdl hurricane 
fenerates more energy than 1,000 atom bombs 
exploding simultaneously.” 

A hurricane con lift two billion tons-of water 
a day (in the form of water vapor) and dump 
the whole enormous load os rain within 24 
hours; Two such storms, each lasting ten 
days, could fll the entire basin of 115-mile 
long Luke Mead, the huge reservoir lehind 
Hoover Dam. 

Nature on the rampage -is nowhere more 
impressive—and frightening—thaun on huwrri- 
cute-lasher| seas, Capt, Irving Johnson, 
NATIONAL Grocrariic contributor, weathered 
and briefly described a: hurricane experienced 
in a facing sloop in mid-Atlantic. 

“We were Shiken around like beads jn a 
rattle," he related. “Calking spewed out aft 
the deck planking as great seas wrenches the 
hol The sterm drove the vessel. running 
under bare poles, at an unbelievable speed at 
1024 knots (2 mph) by the Jog!" 

On land, one hurricane last Year doubled 
stec] highway signs as vou might bend a strip 
of soft lead (page 542). It beheaded park- 
ing meters os easily a3 a small boy bop 
duisies with o stick, A steel radio tower, 19h 
feet tall, toppled before Its weight of wind. 


More Dreaded than Spanish Fleet 

At the outhreak of the Spanish-American 
War President William. McKinley called in 
James W geil hie Secretary of Agriculture. 
(The U. Weather Bureau, today part of 
the Danarenbas af Commerce, at that time 
operated under the Department of Agricul- 
ture, } 

The President said: “Wilson, Tam more 
tiraid of o West [Indian hurricane than [ am 
af the ¢ntire Spanish Navy:” The present 
West Indian weather service, later greatly 
expander, was soon started a5 4 war measure, 

Grandmother of all modern hurricanes was 
the New Enyland ‘storm of September 21, 
1948, that swept up out of the south to maul 
Yankeeland. 

This gusty tramp from the Tropics “picked” 
4,000,000 bushels of apples in 24 hours. It 
ripped through New Englund forests like o 
colossal electric shaver, clipping off ond dom- 
aging a quarter of a billion trees, including 
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Dean of Hurricane. Forecasters, Grady Norton Has Lived with Hig Winds for 19 Yeurs 


He stands high abpi‘e the Minted walter front 
which he has chuorge. 
ah up in 1943, The b, S&S. Navy ind Air Foren ate 


gimnces scaticned around the Miami aree (jages 54 


a million cheréhed shade trees, The storm 
crushed) 26.000 autemebile: anc whitened 
windows of Vermont houses with ocewn salt 
carrhed 120 miles from the seo." 

The mighty blow brought hordes of salps 
(Strange deep-ocean denizens) into coastal] 
harbors, hurtled tropical birds into unfamiliar 
“down East’ surroundings, and kmwekerd down 
so many wires that telegrams were sent from 
Beaston to New York City by way of Landon! 


Never hat oo recorded] hurricune cause 
greater property loss. The storm clam 


about 600 lives and cost New England more 
than quarter of a billion collars. 

From earliest days right up until the 1920's 
and 30's, hurricanes kept a grisly tryst with 
death. Storm casualties frequently ran inte 
four fiures 

The “old” storms touk such a fearful tof 


Ser “Germnphy of 9 Horrid,” hy FP. Barrews 
Colton, NattonaL Usreearii MAgArTINE, April, 1939 


whole BITE 
POTN senior member ane cil protrator of the Jom 
ale Major periner 


alice of the Weather Burean, of 
Hinncaone Warning Center, 
Povate Teletype links the three 


ined 545) 


of lives not becouse they were more violent, 
but because of lack of warnings: Slore priu- 
tive methods of those dav= for coping with 
unsanitary conditions ood <cdisease added to 
the death lists. 

The September, 1928. Florida hurricane 
killed 1,436 people. In contrast, as a result 
ol the Auoust, 1249. storm, first Iwo Persons 
died. Wet this big blow closely followed the 
course of the bhistery assassin of 1926. 








Hurricane Wateh Is International 

What has broucht about this striking re- 
duction in hurricane fatalities? What are 
men doing ta cope with these storms, apart 
from saving lives? 

Last hurricane season | went hunting the 
answers. My first call was at the b. §. 
Weather Bureau headquarters in Washington, 
OD (.. where hurricane specialist Ivan ER. 
annebill tole ame: 
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Lip Go the Dread Red Flags That Warn of on Approaching Hurricane 
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The Wignt bens 


Even Steel Highway Signs Bow Before the Hurricane’s Might 


The best of warnings con't prevent some damage; the late-Auguat hurricane of 1949 Enecked from Floris 


citrus trees 17 000.000 betes of whee frat (pate BO 
miles per hour in the ertat New England storm of September, TAR 
lices than any other tempest in. history. (piers 537, 358), 


“To make sure the bie storms don’) surprise 
is. we have to fine ard follow them, Th final 
them we need ull the weather injormation 
we cin get from the vast area where they grow 
and range, Most of that ‘hurricane belt” ts 
empty (cer, 

Going on a blind search for hurricanes in 
(hese watery wastes even. with radar-erjipped 
aircraft would be pretty much a needle-in-a- 
haystack proposition, But once a big cyclone 
or area of suspicious weather is discovered, 
then the flying weather stations tuke ver a 
major role 

“Tp's like calling out the fire engines,” said 
Mir, Tannehill. “Somebody has to pull the 
alarm.” 

To keep track of West Indian burr 
canes, weather reports are ereedily gleaned! 
from hundreds of vantage renints dotting the 
republics in the West Indies and (Central 
America, from British, French, and Nether- 





Highest windl ever micordecd ina hurnicune was 1Ao 
This hurricane couse primter property 


lands colonies arotned the Caribbean Sea, and 
from Mexico and sowthern United Stites. 

“Higgest, and blinkest, areas are the open 
oceans. Reports from ships there have in- 
estimable vnlue,” Mr. Tarnehill said, “Mer- 
chont wessels of all countries join ina yelun- 
Cie’ ship-in-shore exchange of weather «hia. 
Ships find it a good bargain—tmding regular 
weather observations for forecnsts and storm 
Warnings. 

Ships sometimes send hurricane teports 
while crews are fighting to keep atlowt. Simt- 
larly, heroic observers on isolate cays ond 
islands stick to their pasts ariel Keep tran 
mitting reparts by radio even aller a storm 
has spread devastation all-around them, 

Surface ships try to flee ar to avoid severe 
weather, especinily hurricanes, by promplly 
changing course 

Next | flew to south Florida, deep in the 
seasonn! hurricane aren, to visit the Joint 
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Chas fustonic view of the calm cow ofa hurricane waa shok hear Rey West from 
The dark area le the evlinder-shaped vortes that extends from land of an ta the: hur. 


fur dhove: the. storn 
Heane's top, bere only about 20.000 feet (pag SK} 


Hurricane Warning Center ut Miami. This 
conperilive activity was setup in 19435, The 
U.S. Weather Boreas, Air Force. and Navy 
fre t= controjling members. [ts function is 
lo coordinate hurricane warnings anid turke 
them more accurate, complete, and effective. 

I ran up a $20 taxicab bill the first day 
visiting the three wilely separated agencies in 
Miami and vicinity: vet the chiefs of the Joint 
Center chat together on a private three-way 
Teletype circuit nearly as easily a5 if they 
occupied the same buihding. 


Three- Services Truck Hurricanes 


The hurricane-warning tric [ interviewed 
comprised Grady Nerton, in charge of the 
liao office of the Werther Bureaus Corer. 
Eatwin T. Harding, USN, officer in charce, 
Navy Hurricane Weather Central: and Capt. 
Hueh W. Ellsuesser, 0, S. Ate Force hurti- 
cane officer, In May, 1950, Capt. Paul R. 
Drowilhet took command ofthe Savy Central 


Juke Dance fro Piped Bee (ani 


“And There | Was, Five Miles Up, Looking a Hurricane Right in the Eve!" 


on Air Force plane fiying 


Auch of the Joint. (Centers most vital in- 
formation cames from erial weather- 
reconnaissance fights into the prowing and 
moving storms, ; 

Tracking hurricanes with airborne weather 
stations, an outgrowth of experimental flights 
of World War Il, hax now fully “come of 
he," ‘Today Air Force aircraft based in 
Bernmida, and Navy planes in Florida and 
the West Indies, keep an alert watch from 
June to November, Thev're ready to roar 
out to meet the hurricane at the drop of a 
barometer any where between northwest Af- 
rita. Panama, and Newfoundland 

Dovetailing lund, ship, and aircraft reports, 
the Weather Bureau, Air Force, and Navy 
meteorologists of the Joint Center agree in 
advance on the substance of their hurricane 
warmings, Which afte released simultaneously, 

Bulletins are independently issued he 
Weather Bureau's job is to warn the public 
and merchant shipping: the Navy alerts its 
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Air Force planes bow the hurrecanw neve | 
withu night ties when thevretche wind | 
veldcry of 75 mite per hour fnliewed 
ay: Foar feet: turer. 
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Dew fer trie ft ahteran 
Spiraling Hurricane Winds’ Blow Hardest Near the “Eye.” Where Pressure Is Lowest 


Main dartim shows how air currents circle about the calm, center, moving lasier to the dizht af the 
Wtection of the storm's forwati mayement. This applies only te hurricanes north af the Equator, whose 
winds spiral couitercheckwie, South of the Ling) winds tove clockwise, are eo are atromeest to lef af the 
storms forward course (page 348). Criss ection al tep iftustrates bow witu| voloeitios peach maximum 
moor center, then decreier auiward, Harometric pressure 1b lowest in the eve, risinw towund! the storm's din 


ships at sea and naval installations: and the tn stride from the penthouse of the Miami 


Air Force issues advisories to (ts bases and to) ‘Technical High School building {page 538). 
Army establishments. As middleman between storm gods andl 


The Weather Bureni'’s spare and sandy hurricane-wary poblic, forecaster Norton is 
Grady Norton is the dean of American hurri- one of the single best-known citizens in auth 
cane forecasters, He takes toipical ternpests Florida. His radio vorce hes become o traddi- 
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Lone Watcher Reeoils from Stunnimd Crash of Monster Wave Against Sea Wall 
Much of the roadway leading to Boker’: Haulover Celt), north of Miomi Beach, collapsed under 


terrific powitiding by burricanesiriven swells of September 20, Mss. 
hutiding of a new bridge and, approaches safe from clawing Wives. 


beach offen denal p distant berricane'’s approach 


Repeated damage to thie stretch forced 
Slow, heavy swells tumbling. on a 


The storm tasy travel only 10 oto 70 mites an hour, but 


ite great winds can wer waves rolling-shead pt $0 mph (page 355). 


tion on the air lanes during hurricane season. 

Norton drvlv savs his forecasting successes 
pule beside those of Father Noah; yet the 
Ark’s population was a mere “token force’ 
compared with the army of men, women, and 
children who owe life and limb to the tireless 
labors of Norton and his milltary associates. 


Hurricane, “Public Enemy No, I” 


When a horricane’s on the loose” Norton 
told me, “this affice becomes what you might 


call an orderly madhouse. All local news- 
papers post reporters here, as do the major 
press association services. The Red Cross 
stutions a man at my ellenw, ready ti alert 
disaster preparedness facilities, 

“As the hurricane moves in, we try to 
figure out where and haw hard it will strike, 
We give people time to batten down their 
property and take cover. 

‘Commander Harding, Capiain Ellesesser, 


ant! I keep in close touch,” he continued, 
“on the Teletype line linking my office with 
Navy and Air Force hirricane beaddquarters. 
At least halfon hour before advisory time, 
we reach an agrecment on location, intensity, 
speed of movement, and probable future course 
of the storm.” 

Norton explained that most hurricanes never 
come pear continental United States, “To. le 
on guard for the occasional storm that does 
sirike the mainland, much of the elaborite 
warning system has been set op, 

When o hurricane levels sights ot the cost, 
the Weather Bureau starts-issuing warnings 
to the targel area two or three days before 
it hits: Before last August's storm had spent 
its force, the Bureau had issued 334 advisory 
and worming bulletins (paige 559), 

Within £5 or 20 minutes after a warning 
wees on the wires it's heard by Teletype ane 
Iniernitional radio balfiway around the earth. 





Mealy Holling Her Flight Deck Linder, Garner Langley Wallows Through o 
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Whi Te Eat react Te 
Where the Storms Are Born 


Principal beneficiaries of the Joint Center's 
WOrnines gre Florida, the southeastern States 
care) Caulf cast. the 


West Indies. Al 


bahamas Tslands, and the 

Min interests in thease terions 
are Keen to the vagaries of the 
big storms, They inclide Cuba's sugar grow 
ers, Florida orchardists and truck farmers 
i hin aa Wan ml iid wast ries int the Cill Crates 


colttan growers in (a@erria and the 
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ind canstal ond offshore fisheries: throughout 
the area. 
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rion Jeane) over a weather map 
that shower! current pressures, winds, tempera 
lures, fronts, and precipitation over the Car 
bean Sea and the western North Athonti 
bi bew wa 
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“The Way | See It, She's Headed Right Up the Florida Peninsula!” 


Come. Felwin T 
hurricane centered Hear Palm Beach, Florida 


Harding points out to @ fellow Daly aerulogizt hie forecnet of the toture path of A 
nel recently, Cammander Harding wae officer-in-charer of the 


Navy Hurcicane Weather Qentral ot Miami ‘Toe map an enlarged extruct Trot the weather chort drawn 


huur thmes @ ches 


hination tf conditions starts Uhe «turm to 
marshiling its fearseme mechanism of bolling 
cloud, raging wine, and teeming rai, 


How the Hurricane Tukes Shope 


Birth of a hurricane begins with moist air, 
heated by the sun, risiia from the surface of 
the tropical sea, This air doesn’t rise ina 
laver, but funnels up ite an area of natural 
upelratt, ae hot air in a room is drawn up 
no chimney Hue. 

Ne the air rises it cools, and the water vapour 
in it condenses inte rain, Tn this process the 
moisture gives up the heat that originally 
viporiael it from the ocean below. Thewsantls 
of ton of rain ore formed in o hurricane, 
sn that fabulows amounts of heat are feel back 
inte the air, Th heat, wadding to the force 
of the storm's updnift, is one main source of 
a RUITICNne Ss power, 

As the air goes spiraling upward, more hot, 


Concentric lines ure deobure that pase throuch places: of equal boramecine pressure 


moist ale rushes inward from all sides to re- 
place lt ond keep the uplraft moving. 

Motion of the earth rotating eastward de- 
fects these in-pouring currenty to one side. 
This starts the air spiraling counterclockwise, 
and the rising column of air begins to spin this 
wal too, when north of the Equator. South of 
the Exquator the spin is inv the other direction, 

Whirling faster and faster, the sturm oft 
chilly becomes a hurricane when its winds 
reach 75 miles per heuer. Drawing ever tighter 
uhuut the center, the great winds form 4 
roating Ting around a central rey of calm 
air. the “eve,” 15 to 30 miles across (p. 5451 

In the eve the atmospheric pressure 15 
very low, but near the rim of the ¢yclone, 
which may be 1O0 to 130 miles outward from 
the center, the preeeure is relatively high. 
The greater the difference tn pressure between 
the center and tim ol the stiri, the hariler 
the winds blew (page 544), 
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Even Pet Dog and Rocking Chair Find Space on a Navy Storm-rescuc (iraft 


When tatrential rains of a hurticane mack a lke of the Evergladec:. 
Plonda has spent millions to drain tie Dat, low-l¥ing southern rrache 


io (VERCUULe merooned =ettlers 
gel ap lata th if 30) feel Pui La 


mY pile un to 4eooned-story depth (paige S54) 
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a 
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Shape of a hurricane ts like a phonograph 
record, a thin, flat disk of whirling winds 200 
to 300 miles ucross, bot only 7 to 12 miles 
in vertical thickness. It may cover an area 
ts large as Alissourt. “The winds blew arcund 
the circle up to 150 miles per hour or more. 
Hut the storm as a whole moves at a moocdest LO 
to 20 miles per hour, just as a top, spinning 
Ad high speed, travels slowly across the floor 

it may take anywhere from a cay to a week 
for 8 full-fledged huricane to develop, Bor 
nt sea, the cvelone most frequently also dies 
at sea, muvtbe 10 dav= later and 3,000 miles 
from ite birthplace. 





A. Ton with @ May ¥ Stormn-chaser 


Reunding secon! base on my tour of the 
Joint Hurricane Warming Center, | visited 
the Navy ot Alaster Field, 0 few mile north 
of Aiton. 


Comdr, Edwin ‘1, Harehitie showercl me the 


the: eave eet this aninhitijaus Wiesel 
L\tT- 


In stich level land raitiwater dtiimped! by hirrricaftice runs of slowly 


workings af the Navy Hurricane Weather 
Central, which he commands: Harding also 
hod operational control over the reconnis- 
Snce squadron based there 

“TSU “nedan adoctaft try never io fet a 
hurricane iret oul of sight for more than a 
hiv? hours, he said, “We have an aircraft 
lnking off in ain hour to look at a suspicious 
area over the Bahomas: Why dor't you ge 
ik 








ong 2 
So inane of the Save's hurricane-hunting 
Privateers we soon were throbbing eastward 
howe the blue Gadlf Stream 
Paquiipimintit Crammed the 
PRS V-2. There were the 
tiltimeter and the radar scanning set used ti 
search Out the wetual eve of the storm. Navi- 
gator and weather officer took tums buddling 
uver the drift meter, which alils. oavivution 
and wives: wind speed by “reading” the ocean 
WaVer. 
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When the Weatherman “Warns In” a Hurricane, Miamtans Quickly Batten Down 


& » rt i 

Wen ari rie nom bered panels over nla te ross Winhows of Euatern Air Lanes’ office on Atuomi LILERLL— 
ame bat exposed Biscayne Houlevanl Stores and offices close well befor a sterm’s arrival_<o people have 
tinte fo Go hee Sorel prepare. ioe the blast ism + Cones of hurtlcone-(orre w inde t."2 moh or ove ta 


ny GVEA Veer Bre abet: are th Seer 


tear the hurricane core, Weather planes must forward alone ite path of movement is the 
meaik mm under the “soup ta keep in sight more yiolent, This is because in that area 
if ocean waves and streaks of foam and spume the forward speed of the whole ovclone—per- 
lined up with the wind hans 20 miles per hour—is added to the veloe- 

Air Force aircrait more often locate the ity of the hurricane's own winds, blowing 
center bry skirting wreounil Tt esp ii lls il counterclockwise {in the Sorthern Hemi 
times when it would be needlessly dangerous sphere), The two movements added together 
to buck through lashing winds near the eye. produce the <tormn's maxinnwim winds 

The flyers bead toward the center's su This effect of extra push [ls especially trie 


pected location until they find winds of of the right front quadrant, which also is the 
hurricane foree, 75 miles an howr, Then wettest and usually the most turbulent part 
they tiv acroughly rectangular course, bring- of the storm. 
ing the plane successively to three other points Contranwise. the leit half of o hurricane 
inci the storm where Smile winds ore is fe unruly, On that side the hurricane’s 
levine At the center of the “box” formed winds, blowing in general towsard the tear, are 
ler this flight course, the hurricane core must slowed down by the storm's forward motion. 
lie (edliogram, page 545), This somewhat ometer left half prevides 
When fuel reserves and chil’ lieht allow, the the “back door’ through which the “reeanq” 
weather crews fy inte the eye as a double plane fight= its way into the tempest, 
chick Keening (he wind on hk port quarter, the 
The rignt fall of the eterm as yuu took pilot spirale in to within 15 or 20 miles of 


Fie 








f# Spume Engults a Tonker’s Decks 
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Men Against 


the storm's eve. 
lent thar the pilot's choice as a mle is to head 
directly for the calm core, He has eight 
other men with him who have no desire to 
stay |onger than necessary in the band of 
Violence ringing the eve! 

Perhaps 20 or 30 miles away, the radar 
operator picks up the eye on his screen (pages 
$50. anc 557). [t's o glowing Image of the 
crescent-shaped rain bands: around the center, 
He gives the pilot the correct heading and 
“talks” him inward to the eve, keeping his 
own eves glued to his scope, 

The aircraft tosses and bumps in the wildly 
buffeting air. The navigator quits work and 
hang: grimly to his seat, The aerologist long 
since has given up trying to read the drift 
meter, fat the plane's pitching, thumping, and 
yvawing render it useless. 


“Pred Clampitt ... ie Turning Green" 


At this frightening climax on one flight, 
Milt Sosin, veteran hurricane reporter of the 
VWiewt Daily News, jotted down un observa- 
tion of a fellow passenger: “Fred Clampitt, 
WOOD news editor, is turning green, No, 
it’s not fewr. Tie’s sw ch Lith a0 much that the 
colored shark repellent i in a pockel of his life 
jacket is starting to mon.’ 

After more hard jolts és plane sudilenly 
bursts into the blecser] quiet of the hurricane 
eve. Weather officer and navigator get busy 
aruin with their chores. 

“Ln one storm,” a Navy pilot told me, “the 
eve was unusually large ond exceptionally 
quiet. We sighted a freighter right in the 
calm center, We hueeed ber for a closer 
look, The crew were sunbathing right there 
hangin the middle of a hurricane!" 

As the Navy Privateer fights back out 
through the wall of thadding wind, an Air 
Force RB-29 prepares for take-off from Ber- 
muda to do its stint at keeping the big storm 
under surveillance. 

Upshot of such a fight i¢ a warning message 
like this: 

WATHINT SUSIE TW XM SAVY EDOM WATE 
$ANUL CENTERS STORM AT NINETEEN DRGREER 
THIQTY MINUTES SO0TH EMT -TW Oo DEEL ES 
WENT ALOWING NW AT 1 KNOTH ATTENDED Ay 
Ws OF Li BSGTS WIth © MILE oF 
CENT AND @)° KNOTS WITHIN Te MILES OF 
CENTER X% ISTICATINS ARE TIAT STURM WILL 
CUNTANUE SW MOVESPEST AT AAME @PEE( Por 
BEST Gf TOUKK WITH A ELUW CTR. Tu A 
MORE NONTTEMLY OTILCTION AFTER TWAT 


Ashore and at sea there's plenty of time, 
thanks to reports from the flying: weather 
stutlons, for everyone to brace for the blow. 

According to Warning Center plan, the 
avy recon. planes schedule their lights. to 


the Hurricane 


By then weather is 50 turbu- 
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he in the storm at about 9 in the morning. 
The Air Force takes off in time to reach the 
hurricane heart at 3-in the afternoon. 


Air Foree Flics Starme m RE-24's 


To see the Air Foree part in the “hurricane 
shuttle,” 1 flew to Kindley Air Force Base, 
Bermuda (pages 540, 537}, 

Hefty RB-29's of the Air Weather Sery- 
ice, in their sooty war paint, seemed out 
of place in idyllic Bermuda. Beyond the run- 
ways, turquoise waters of Castle Harbour 
lapped coral shores: Pastel homes and hotels 
jeweled cedar-green hills, The air in October 
was solt and warm as May, 

Lt, Col. Clyde A, Ray, commanding the 
373d Reconnaissance Squadron at the time 
of my visit, said his crews may fly 2.000 miles 
on one storm-seeking jaunt. Sometimes they 
make eight hops into n single hurricane. 

The RB-29's have to find the eve moving 
across vast stretches of empty sen, then back- 
track to a small spot of mid-ocean land only 
15 miles Jong and § miles wide! 

“Don't you ‘home’ on the Kindley Field 
ringe station?” | asked Capt. Robert K. 
PDusenberry, chief navigator, 

“Only in an emergency,” he replied. “We 
mist maintain combat proficiency. ‘There's 
no. radio beam over a bomb target. 

“So our boys find their wav by dead reckon- 
ing and celestial navigation. That leaves litth 
margin for error out here where one acre of 
ocean Inoks like a million or two others.” 

Another navigator, brawny Lt. Paul Ferris, 
said it was no good to get ton cocky, for, as 
he sagely put it, “even the best toreador same- 
tines pets gored 

The aircraft fly at 1,500-feet altitude. or 
lower on these missions to keep contact with 
the sea, Exiremely precise drift-meter: read- 
Ings are necessary for accurate determination 
of position, 

A single flight may flash os many as 20 to 
30 radio reports to the Juint Hurricane Warn- 
ing Center at Miami. 


Spotting Cyclones Nort Easy 

Capt. Hugh W. Elisaesser, Air Force hurri- 
cane offteer in Miami, plots and studies trep- 
cal cyclones and informs the Bermuda squad- 
ron when the Ioint Center wishes Air Force 
flights scheculed into hurricanes or areas of 
SUSPICION, 

“Spotting a hig Storm on the weather nap 
n't always easy," he pointed out, “Any 
morked change in the normal trade-w ind! flow. 
a 24-hour drop in the barometer, or a report 
of torrential rainfall—any of these can mean 
trouble. 





ea 
ria | 
i 
= 





Storm Snooopers Stalk ao West 


Incugn Elorricane 


The National Geographic Magazine 


a ee 
Lee EL | L hea thli ri 


p= 


| Mexico may follow @ 
nears nartherls rit t | 
ii storie wialneler 
umiessiv, occasionally 


even doubling hawk | 


; | 
Tris Rarer vii LPuack 
ie | 1 7 1 t 
jet OOM -fieud RA 

eit weoilone won The 


nome “VYonkee Hurti- 
cane.” because after tts 
f Bermuda 
It move Jowerd the 
hitting Flor- 
ida from the northet 
Hurricanes’ [te Out 


ns dat 


inland 


AuiTcane 
wey bier 
nhinentsal 


a SSeS 
lang i iy i 
iikint@nd, 
fuses at 1G 

Peer Arie) Ceri 
ston 


loge th 
i? 1, 


AIS) | CESS es 


a c | . 
rarichly when Ww Mi 
t 


i = = J : 
cite Looe Writs 


relies 
asareraaells 
the teenie Lowe TPT 
in 24 hours af a tropa 

hat ey 
Dota: AVE 


age aenwel rainfall fo 


rainfall i bi 


2 i De 4 a | 
From hh ara nin fe TT oreenhowss nm] me il Weather one ; is 
; an faamnili vreat cites 
ap ae LILEE hier k | Dati il TmMe=— em f Orie Tae ih i f ary fe hy Laer | i 
: : t- § ire 4, =] 
i i al a rt : | L. 
it l i ut 7 Rik. & fr Wi ALL Oia Tis Perift rill fe Chi Pipi ih citi i 
a. ' ' | me I i eee 
trim Fh } i Ti ‘ oe 7 let - tie aplen? car reper i I work, lr Sele eee ee! Ris te, 
FEAL 1 Th eATr Sen LIT 2 Loe Ve, en 2 Eerie POP oo Tew te EI reloqy, 
Baguio in the Phitip- 
EF J 1 t ] . 1 7 5 ; 2 i ir F u. 
lf «oo fermcone binds un in an. isolate pines in July, LOLL, was eoaked by 46 mehes 
a D or. . i a! aa: 7 . =;  . 
region, 2 report Of CHANG or Ting winds ol rain in 24 fours In four davs skies have 
1 | F j i . ny 8 i , ; j i j 
I Hk Shi ey ahert Ws he hese en Cay aT ee mote Lan PHENL Teer nun On 
iw on t ‘ee Wh | | it = Tt li fm four Where eae ee | | Hae AT] tire ge pit i! it he i Pure i) Dhce 
ine Wel mit has previously been flat an Ai oo) lide mcnes of Tin in 1 Tne 


Chors of Atlantic hurricane 


LI: Wee ne 


paths fern 
then fil] “yr 
SAutheawst to west r 
Wet Indies ane south 
Reaching recon 

wits 


hath oh We re ea 
irvine route [rom 
towed) thn 
a 1 a 
er: orth America 
Hore alin 


HT liwe 
rhe 
vw eeterly 


Caer PrecuPVe 


my i a 7 
Gunoelines hitting the 


hort hes 
eastern United States on the tum 


storm: rmhnntin“g wm the weeler Caribe 


Wives on the Beach? Reware! 


ss Liv 


In fiat, low-lvime lun uthem Florwila, 
water dumped. ly 


bh J i 
EF i eye ] ah | fi bia 
Pwebet nan oi Can Soa mt Lia 


miles Liye 
Praline wf 
ariel 
i mT : 9 ' —- r z LL = 
rentiles, as Well a= humans, hustline for highs 
Livestock often must swim throwch 


Biiacare| loncwiaters lint hed 


maT 


Puan wo oT Se =r anit wal 


Ground 
I 

Wi Unrmited trees, 

fence rails, ariel telephone pole 





Met 


A hurricane sends 
swelis Crashing asbore 
at om pred 
Stance fram the storm 


t 
STE Les 





center, With ow tre- 
quency of only four o7 
five Waves to the 
minute comparad with 
the usual Atlintte 
Twat iit Seven «af 
aight. So li slow, heay 
ewells are tumbling on 


local 


be 


when 
lieht., 


the by 
Winks Are 
ware! (Page 546.) 
When Golf of Mex- 
witers surged intc 
the streets of Galves- 
ton, “‘Texos; in 1900 
wiping out 6.000 merle 
amd reducing the city to 
matchwood, many resi- 
dents blared tilal 
wave. But a tidal 
wire, strictly speaking 
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ld change mr 
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ft above my waist before [ 
position.” 

Today Galveston is protected by 
mun built sea wall FS miles long, 

. storm flow te naturally deeper and more 
(leben ener when the astronomical imoons tide 
iS high at the time hurricane hite. © 
trainee, low tide comcicding with the cvelone 
wave May -wreatly lessen its power to destroy, 
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The Pacific typhoon -and the 
[India are the “same breed of cat" as 
lantic hurricane. But the typhoon uses 
claws more frequently and ower a longer 
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seas clawed at the shores, reaching for beach 
cabanas, hotels, unoccupied winter homes. 

There was a limit to what could be done 
to save ducks, boats, warehouses, barns, and 
gardens. Most susceptible of all to damuge, 
and least defensible, were field crops and 
orchard fruits. 

Out on fabulows Miimi Beach, stev]-and- 
conerete ocean-front hotels were almost in- 
vulnerable to hurricanes. And thotrsands of 
storm shutters shielded acres of window glass 
from the cyclone’s huff and puff (page 551)- 

But losers of decorative plantings, lowns, 
and beaches, and damige to swimming pools 
and walkways couldn't be entirely prevented, 
if the storm center passed that way. Learn- 
ing from bitter experience, Greater Miami has 
put inte effect strictly enforced building codes 
in Inte years tw ensure that every possible 
safeguard is used in home construction, 

At 4 pam. on August, 26, 1949, the hurri- 
can’ plunged across the Florida coast. The 
eve passed Delray Beach between 6 and 6:30, 

The big wind scalped houses, snapped palm 
trees, festooned streets with twisted wires, 
satwi-blasted paint from automobiles. Alen 
and women stayed out of sight, 

For all the careful preparation, the damage 
tall mounted op and down Florida: two killed, 
133 injured, 265 dwellings destroyed, 24,435 
homes damaged. $45,000,000 damage in that 
one State, including 17,000,000 boxes of un- 
ripe citrus innit knocked from the trees, 


Hurricane Is News Everywhere 


A burticane is always a “natural” as news. 
lt combines human adventure: scientific inter- 
est, suspense, and often the drama af heroism. 

“When a hurricane:stiacks the Southeast, it 
hits fron) pages all across the Nation,” Grady 
Norton pointed out, “And you can bet Cali- 
fornia papers don't spare the headlines!” 

Fortunately, there's a lighter side even to 
a hurricane, 

The dav after passage of a recent storm, the 
Miami Herald beaded its. weather report, 
“Blew Skies." 

Last (year’s first hurricane worthy of 
aoname headed toward Florida while Presi- 
dent Truman was in Miami to adidress the 
Veteruns of Foren Wars. ‘Traditionally, and 
for convenience, hurricanes get alphabetical 
tags—"A for Able” for the season's first, “B 
for Baker” for number two: and se on, 

Tn salute to the Chief Executive, newsmen 
dubbed this storm “Harry.” When the 
season's second hurricane (and one carrying 
much more authority!) slapped the Southland, 
both custom ond courtesy could be served. 


‘They called it “B for Bess"! 


Tn 1947 the battleship Afissewr? was 
bringing back President Truman from South 
America. Navy aerologitts didn't know the 
ship's whereabouts until after cave:  wath- 
ing on o stort near the Lesser Antilles. 

Out of the blue, the Afessonrt sent a message 
to keep them ‘well posted on the cyclone. 
Commander Hariling already had been up 
most of the night, so he called Grady Norton 
at the Weather Bureau to needle him. 

Hawiso—“Grody, you'd better eel out of 
that sack and start bending bkebare Your 
lowe is down on the Missouri in civilian 
clothes. We're not allowed to issue fotecasts 
io chefllans, so it's up to vou te be sharp on 
today's advisories. unless you want to wind 
upon the farm back home." 

Somos —"Well, by golly! How dip yor 
think you'll like that wenther ation to the 
Alctitians if the Missouri rome into the 
Morne" 

The Public Visits—by Phone 

One day I was in the Miami Weather Bo- 
reau office looking over storm records, Across 
the room, one of the meteorologists was almost 
continuously busy answering the telephone. 

“Tre not bad new when there's no hurricene 
around,” Mr. L. G. Pardue observed, “But 
when a storm's moving in—whew! On one 
day during the early October hurricane we 
answered 3,000 calls. a 

“Mr. Doakes wants to know if he has time 
to walk his dog before the storm hits. Mrs. 
Jones asks when Miami stores will open for 
hurricane sales of damaged goods, One man's 
question wis, “How soon cin T send my wife 
out toowork?'” 

I could understand that it must be o reliel 
to the busy Weather Bureau stait when phone 
wires blow down and cut off the tmeercdlless, 
anxious, and often hysterical queries, Legiti- 
mite calls, of ¢ourse, always are welcomed, 

Reassurance, when it's warranted, is what 
the people want. Lawrence Thompson, a 
Mini Herald writer, dil it this wav; 

There ie fo new hurncane on the was to 
Miami. The old hurricane, that pasied 
through here Tuesday, has not tured anvund 
aad ja not coming back toward Miami 

Relas. Go to the shaw... Hut) don't cull 
the Weather Bureau oor thet newspaper just 


because your nelehbor hewrd somebody else's 
noi¢hher say somebody cl Kail beard un- 
otter hutticame wad about to core tht way. 


The Weather Bureau bas never in recent 
years reneged on its matter-of-fact assurance 
that “No tropical disturbance of serious. pro- 
portions will ever reach our coasts without 
being reported well in acdvanee” “To. this 
record of success, aircraft reconnaissance by 
Air Force and Navy,.and radar's “magic eve,” 
make vital contributions, 
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DC-6 you enjoy the utmost in comfort 
There's such o feeling of rehability about 
People who travel this big rugged, four-engine airplane. 
The DC-6 is the preferred choice of 

often by air cap rienced air travelers the world over. 
= Par people whe KrOw airplanes appre 

. ciate the fact that Douglas has built more 
ILaQTIte the swift, transports than any other manulacturer. 
Next time you fly —ask your travel or 
dependable DC-6 as airline office for reservations aboard the 
Douglas D6, There is no fuater, more 

their favorite airplane* — 0 oF more dependatic ay ne 
——__——— . in service today—at home or overseas! 
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Saves you over 200 hours of work a year! 
Frees your hands from dishpan soaking! 
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The new G-E dishwasher has al! these features: 
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® “Spray-Rub” Washing Action 
Lets dishes, silver. plieaes, pets 
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If you shop by mail or pay by check—ao package 
of American Stationery should be in your desk, lt 
ayes vou time and protects your mail. Ane it’s 
economical— the nation’s great stationery value! 
li 5 pertert, fon, for notes To trieticle rel family 

for all hoteehold bireiness onrrespondence, Each 
sheet and envelope of this fine rag content bonil 
paper is neatly printed incnich bhoe ink with yous 
name and address... Why not try a package of 


Americin Stahonery? There's one to ant your needs. 
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Any enchanted evening...in the SOUTH! 


DD a new chapter to the storybook 
A romunte und traditional charm of 
the Southland, For the South of todas 
is dleo an “enchanted land” of exciline 


new. padestrial OPH MOTE ties, 
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you lhsee factory highis burning far inte 
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There is great happiness in television... great happiness 
in the home where the family is held together by this new common bond—television, 
And for these who would know the fullest measure of television enjoyment, 
und see its stirring pageant in thrilling clarity, Du Mont laboratories build 
televisions finest instraments... the Du Mont reeeivers, 
Everything a television set can be, everything it can offer, is yours 
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Young of old, youll like traveling on Santa Fe trains. 
They're downright comfortable! 
You choose fram a wide varicty of acconimodations 
eet plenty of room to roan. Dressing rooins are spaciows 
You board your train downtown... leave on schedule in 
any weather.,.enjoy wondertul Fred Harvey meals 
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en route arrive relaxed, refreshed, 










And on the Teves Clicf, El Capitue ane 
The Grand Canyon, an-alert and capable 
Courter-urse (registered graduate nurse) 
is aboard to help thase who need her trendly 
For the utmost in travel comfort, 


oo Santa be all lhe wy 
Ride great 


trains through 
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Year in and year out you'll 
do well with the HARTFORD 

















=-aoll forms of fire, marine 
and cosualty insurance ond 
fidelity and surety bonds. 


See your Horfford agent or insurance broker 


HARTFORD FIRE 
INSURANCE COMPANY 
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At iti Best! 


This luxurious new G-E radia-phonegraph 
was designed for the most demanding 
music lovers. Its G-E Electronic Repro- 
ducer lends magic quality to all 

records, sizes, speeds, AM radio 

and genuine Armstrong FM. 

Finely figured full-length 


doors. Genuine hand-rubbed 
mahogany veneered cabinet 
fop and sides. Model 755. 
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Purchaies arronged tela throwgh 
sutherized Rway dealers. | a at 


CHAD TRUALLA 
REPUBLICA DOMIMICAMA 





ron &@ Beltimereé + Botan = ch Lope 

Cinelenmoti « Cleeelond = Bellas 
| -W, AY Bae teaait « Meacetaend CU « MADD vec La 
’ Milttnaeanoalla+s Aaee Fer 


tar peare knees gg PM bedelphias Fittabergs 


ROMIMi MD dire fun? St. kagig + Shebargeis 





n 1 Aled i 1 | 
Mant 1. CT re ati ha Lit od Ai i.— J Mo a 


‘ 
* 
ah 





Le hi 


Hottest flame ever produced by man 


Lt 


1 FLAME with Tem per tone op to OLA EF, 


enoneh te noelt the hardest-sterl.. . chara what 
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THE CAMERA THAT FUTS 3rd GIMENSION ON FILM 
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... Ancient pyramids, volcanoes, °\\—.' if ! KC Keodamy der! Wiener, 
gay fievtas, bull fights, tropical " ran apra Director, Parumaunl Pictures 
scenery ... modern hotels, cafes 
and night clubs . .. all for just 
a few dollars a day nnd 
only a few hours away by plane 
or train, a day or 20 over new, 
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Plays any speed record now 
made or yet to come —10 
R.P.M. to 85...and... any 
size record —7,10 or 12 inch 
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child can operate. 
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Plan now to viait restored Williamsbarg— 
where Washington, sae wo 6 [66nd ) «6 etrick 
Henry championed our Freedom, Youll en 
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Brie! hours of sheer lukury await you 
abowrd the new Budd all-stainless steel 
cars recenmily delivered ta the Cinwan 
Pace, They have joined the consist 
Of these famous. stremmliners — City 
of Los Angeles: City of San Francisca, 
Cuy of Portland to whisk you gently, 
memorably over the nation’s first 


transcontinental rail rch 


lt vou have never truveled iti a mad- 
em, all-room Pullman as Budd designs 
and buolits it, look forward to @ new 
experience in comlort and enjoyment 
when vers Copel these beietiful trains. 
Restful quiet. Relasing stability, Budi 
Hise brokes that step vour train 
with a feathers touch, Beauly anal 
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Your room. Enclosed clothing ward 





New Budd Sleepers for the U.P.’s “Cities” 


robes in every room, und enclosed 


todet facilities; in. dowhle hedrownis. 


And with al] this: you enjoy the 
sccunty that qomes with Gere. stain- 
leas atec] comatruicten, Clearing, lus- 
trous stoinicss steel, three lines os 
sirang os ordinary stec! Benesin the 
scott carpet on which you walk be 
hing the plenmsng eolor schemes... 
arching the roa above you. By ne 
means the least of the pleasures of 
travel m the knowledge -you tile on 
cifeiy, And no one provides il-in such 
degree a4 Bude. The Budd (company, 
Philadelphia, Detroit, Gury 
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‘~~ THE INSIDE STORY OF 
Ss BINOCULAR 
—— PERFORMANCE 


Advanced optical de- 
amen ww el PLPC 
muniiactureé ... sturdt- 
ness te stand ap lider 
long ase find acciden- 
tal abuse. These are 
the eccentials of a bins 
joculorwhich will give 
you brilliant perform- 
ance dnd a lifetine of 
pleasure. Write far 
42-page Bal, catalog 
that tells how te choose a 
lugs best for Your use, 
Kausch & Lomb (ptical 
Lo. 431 Lomb Park, 
Rochester, New York. 
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MORE SUNSHINE in Tucson than any other resort 
city. Dhe sun shines bright all day long, all winter 
long, You golf at tine country clubs,..awim in 
cutiogr poots.. or jis pelo | 


Come now..enjoy sun+ fun all wiser 


im Wann, doy, susuny Tucson Newivith tem 


fein Liat 
Ay Sos 
PL pee ia fps 
Fhafoudea! npuirce 
Sri Lf ivi doe 





TRUE WESTERN HOSPITALITY Sun-enchanted Tin- 
aon Offer plentiful acconumcmlations at sensible 
rFures. (Choose o smart resort hosel, oltro-modern 
motel, apirtiment of corage, Enroll your yourng- 
sters in Gone Of Tucson's accredited ranch schools 





of Lintvértiity of Arizona, Ride horsachack acrias ¥ “e Hi mit re re L, | tae = 
the desert. Visir historic missions. Drive down a ’ nyt TAT 
the new paved highway to Guaymas in colorful ert i " ere oe nr Aa mest = Bi 
old Mexico for marvelous fishing, hunting. shop- ; i ef yrlaca . sal ahr aria Th "8 : 
ping, Come now...spend your entire winter in Wcay: ri ele) eae en ern: int 
warm, dry, sunny Taoen, Send coupe today po eh : nat Tpals i = ie aud i | 
ks monte overtiubh le blake uae be irik pany 


Tucson Sunshiae Climate Cluh,- 5(04-A Pueblo, 
Tucen, Arioona, for free bookies 


THIS WINTER YOUR PLACE IN THE SUN 15 
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IN FRIENDLY ARIZONA 


SiN O FOR FREE ILLUSTRATED BOOKLET 


Timon Siteetiade Citheati Cities 


wih A Pocolo, Tisch, Aruna 


Adar Tar 


Ln Iced a ioppeecol acccanmndasioni 
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57, t0 502 0d space 


No food wasted in the home that has a dependable 








General Electric Space Maker Refrigerator! 


G-E Refrigerators give you much 
more storage spoce than mos! re- 
frigerators now in use... yet they 
occupy no lerger floor area! 

























liemierntilier that the new (eeneral Kleetria 
Spat Maker Kefoeerator mere vey pure 
cf all three: 


1, SPACE. 255) te 30) more space for 
freide thom meet idd-satvle refrieernior= 
mw io nee, Vet, oe dares [oor area & 
revoir, Model eleewer tras ME eeqpuure feet 


dul ahelf spare, 


2. CONVENIENCES. (eenerul Fleetei 
Helriger niore have So ian epee ail Pot 
Tere thei lea ltipe. thal waite tii I Lirial rh 


An alher reéireeraior. 


3. DEPEND ABILITY. 0F) the rocnew rpillleaps 
ef Gh Refrineedture sede. more ther 
2 OW) are tll! de aeretor afide Ml years 
Mio aa fog as 25 corel Sf penies. 

See Wir Lenenral Poleotric 
fealer. Yer t) fiend him 


lreted an hur oleeeafieil 


Delepeleraoe lice bere cntiabers K, ey 
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foetal Nae bron Naw fortles’ Wee pviere foeenbitong in tho qeew (Leeper al Pleeten er’ Veretonet] For freed: fruvte 
baptates bef A fuiveer abi Dieriataes firv titd fnesing alwat where Heat drawer, [te deep anf weertioalles thet erepaeern 
geei female og Liye Liat heey Fe paltigy das ard Plein fieay Fume foe Erwan) sige irate ie herp them froeli 
kaceqe Chea fru w heen ae Teen ilew! Phere le ay G8 Pe lrg mikape! Port herniere, al Bo Bitrr dat [heep enemy, 
ft thtee weeks, Plenty of here... uel apace for ee kee oll meade to best c= 0 ton Sot ler bouile of eah- 
line, or eae til prtiibile wil it: Ltrs! dmkie Lis! afi bistapy! hide onl letter 


You can pul your confidence in— 


Menthiimn the Muatinoa) tedagraphic—T) identifies you 





SPECIAL INTRODUCTORY OFFER Come for Glorious Fall — ~ 
ie | Stay for Heavenly Winter 











LONG-PLAYING 
Record 
(4414 BR. P. Mo.) 


_" Every year thousands come to 
= Miam? Beach eorly and stay thru 
Atmertca’s sunniest fall and winter 
 winiscn, This year enjoy economical 
jascon-latie rane offered by many Miami 
Beach hotels and apartments. You'll find 

it Pays eevey way to start your Miami 
























Beach sunshine yacatiion nigel pow, 


VIVALDI'S isteiiony isc sau08 
oe __@ For FREE color folder and 
Miami rate formation 6 fn ssteks rely 


Ot So 
“a apartments, address: Dept 371 


} ee a ern wid Pas mat a rt el z Chamber of Commerce, 
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i t they are wire for ene diet} 
AY tithe bth fiteis fer 4% iarmnneerbee Loe Peerie hs 
ible cimlity ef thee hivh-ideliiy erourdings Ciniy ly ; 
imtigntl | leew rit i i betes | wT Lp preciats 
thelr i minal Li iit | ) deem 
fhe T 1h ie mn oot: fire lide tat Beste wm yrill till : ; 
Cie Vingiite™ plantic FINS RDUTIONS availa eh) The most wonderful travel adventure of oll... 





“supee MLSE Membernkep is Limited fo JOO 
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Una ftul LIMITER bractlrinr hich wT 


EI TIN recaniiaet hs ad ates EA roche a modem luxury liner—oan 
peealioed al Fea tl) 4 PLAYING second theeerited unforgettable vacation in itself! 


Ard whut -woperk m E rfauiw South Almcu’s spectacular scenery, delizhtful 
“ eh z ae ee at nite Chimate, beaches and lakes will captivate wou 
LE pve Ba are Mncert. Hime Hila Moder mies, £ulu villaves, bor game hon 
baler oes Ah " 4 re ne. moor, Garren Sars nowhere else 
The Cast merneinngt Lowe j do so many nw CAC reoce A WeEl 
eee ee a SAILING REGULARLY —the Jusury liners 
SS ly a ee ee ar ‘i risa Getto ond Africod Eaterpres 
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‘hears-Ahead”™ Televisa 


li watt are looking forthe televebon Trhelrument 


thats fooetisely wight few vio liok wt 4 ie that, t's 
vars aghawdl! Presented by Jiternationul Telephone onl 
Peiegroph €orporntion through te oaeoriate, Canela 


Furnen arth PoP eel deb, i hin iigtia' of apiel if} rhe | TRERLED LEE 
puroble, embdving the finest cefinemente of the eleeteomie 
tin clority aod ehorpoese of picture and fowhfolness al 
inne. “Up rh tabbed work, bee, apts | iPehar apart em: If 


cthers, And wel i ipreahirl as firiewe ia el wt liki ihe reurh, 


gh Arig. 


hs 
st fi nt International Telephone and Telegraph Corporation 
Xk New York 
bt io 'E, ey ; , le pte tas Le 1 ap at = Tile 


An enduring tribute which HOW TO CHOOSE A FAMRY MONUMENT 
strengthens faith and courage ¥ yy , 


We canny in our minds the | inisparaticnt dso 
shared toge ‘ther. But fith ws renewerl when we pry 
the tribute of a beautiful and encdurmy remearial, 


To truly achieve symbolic expreanon of your 
love and devotion in a bewutiful and lastin Ng ITH 
ument, Rock of Ages selects only the finest of its 
blue-vrey grantte, Only when each monument is 
cons ‘ decnd perfect in every detail, ready to stand 
in its original beauty for all time, is it etched with 


the Rock of Ages seal. 





Every monument bearing the Rock of Ages seal 1 backed 
by a bonded guarantee to you, your heirs or descendants, 


Muny thoughtful people choose their family mooument 

—ai well as their cemetery lot—defore the seed’ aries, 
Ask your dealer or write Rock of Ages, Barre, Vermont, 
for “How To Choose a Family Monument’ — oa large 
Wustrted book available without charge or obligation. 


ROCK ¢ AGES 


BARKE GRANITE FAMILY MONUMENTS 


Before you chore, + nee per — askanur dutheriaed! Droler 


fo ahvenaa’ Vor perc cf PCr nre in “cry emery 





Exactly the Right Thing.. 


FOR A CLEAN MOUTH AND THROAT 
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Before Business and Secral Engagements 





The SHEPARD Home- SUPERB. NATURAL COLOR 
LIFT of EscaLlFYT is : 


the practical scdution KODACHROME SLIDES 


forthe family interested 
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2 eliminating vhall ap J dy gem wn pha darn = Ll ee |B 4 i a re ireel 
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climbing drudgery — r Gets of 25 slides each ni — 

Chay to install aL T1 is + =) eel ae Bist lain © heres 2 me tle Pel LiF | a 
operate —and priced i Koren ini Unc aibrwn hcg aan Sancti Rinse ECan teehee 
within the family bud- ale =U eelitsertaen; (D6 Makrtins Termes « Chu! beet " Arnlem 

: i Ip Pilees ob Sy L iil Ce in Loe el ae | | mcip F 
pet. Representatives im ms Need i, 0 Canali [ase des & WS) : 
all principal Cities. limhon F WW hat sion ns =F aeriis ant Se | 
Write for descriptive Per wat of DE alli sfi.im 
bulletins, fmgite « ritual afl - Sites 


: COMPLETE CATALOG PPO: WECEeST 

SHEPARD = 
SNC M. E. DIEMER, Ph.D. #3:2:27%° 

2437-J Colerain Avo, Tie 5 : i] ams LABORATORY 


Chris | 22a © PANGALL AVE. CEPT. 8, MABISGN 5, WIS. 





Cincinnati 14, 


Mention the National Geagtaphic—ILt identibes wou 


M MCALSTExCEH & definitely on the m eh 
oe Tiga Wh tice arthr Lie Lear PLAT ie, 03 peor = 


mente with man new subpirnces five cw 
gre promise in tol cases, even though thes 
have neat ae vet been inna pleted verifier! on 

hr ecole. “Chime subsatonoes, however, tre 


VETy RULE A at present oun avilable only 





for tesvarch purposes and for limited use in 


breatimont in cortam fepitale 


Even withoul soch Substances, doctors ii 


daw koow more than over hefaipe pi beret artiir- 


tis and. how to treat wt Tie! bers donerw that 





one of the big protlems 2 ty gel peeople to 
nave proipl metic! abbention in the mary 


LHP OL Lee Cee. 





Too often thowe with arthritis Fey on ef 

1 t ” a Ed . - rE +) TH t . Lovtt WF rily 

mt deck Sr! CMe Ae Tey CREED Wate 

bo ‘ j Lon z 

eael aaa ie pwn Lil chan {bt rally di titithe in noLinie 
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de COTE! thu hunAMmente ar bien yi 
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ahaut 80 percent of thearthrites patients con 


Metropolitan Life 


insurance | Company 


Ee. hivgirt: COMPANF 


Mitton Avenue, New Tous 10, i ae | 





INV oe] efela lcm atcal emma lelalr 


ARTHRITIS 





be greatly beloed ant in Bome cee Com 


. Wade ppl Leg 
aL Pe 


There are many different forms of arthritis 
The two most common pre rhewmmeatow or 
thrite which usually begins before age 40, ame 
osteoarthritis which we found mint ofthen in 
people past middle oge, Using approved ciag- 
naaat pa met hnode. rr lucling md oplicte: pal yen a! 
mraminmiion, the dector can usually deter 
minke whet type nl arthritis 1 presrnt moral 
preectibe the treniment bet suited to the pa 
Hen s widiiniifona! neds. 


Among other things, the doctor may Tecom- 


mend bringing the weight down to normal 





Even oo little as 10 or 15 pounds of exten 
wright tyiy appre inhiv imectease tlw pk asf 
wrihritis, especially in the wi wht-bearing 
joints, He mas yen supe followin a nen 
thous: bul, modernte daily diet, oinimlainin; 
Pri pr poe DLP merck pe aE careful Chit pin 


| i ht | iL ict deal 


While great etride: hove betn mcde in treat- 
ing the cise, nedical peenrch is contoune 
ita efforts Lo develop more elective weapons 
walnet the many formes of wethritie. ‘Today, 
doctors believe that the future holds real nope 


for the millions cl Peacpie Ww Wh thaw cect. 





[’ voene of the covered wapon trains healme 


a Were in the 186d"e dreaded the fording of 
the Ilacte. 

| lie FTVER ace] Lute ts Te Pera lhe 
catse even expenenced scouts could never tell 
where the pockers of quicksand and the potholes 
lay —er) Ch nerca ble was the enone current of che 
hoa aru muddy Te aT. 


VW hen an ox-team borped dawn, stalling a-wag- 
crt. Eta prairie ec hwecner Wwl4 cnto lly mverturmed— 
dumping family aril poseissonea inter thie never. 


Pisneers soon learned fron scouts. who had 
crissed the over before, how to tackle the Mbhirte, 


When os number of wagons had araved ot che 
diver, the oxen from all of them were hitched 
together te pull each of the families across. boven 
though one tearm m the long strong. foundered, 
choveh were on fier desing the keep the wagon 
an the nwive. 

Woavhe yoo ve nevertheuighit ofit, butevery him- 
nly rodav—ust as fhe paneers crossimype the Platte 
—i4 hieed by dangers at cannot cope with alone. 





This idea put them across the Platte 


A fire ce windstorm may danniee the hone 
Ari souett or death may Frbches the salir the 
Gimily lives on—and cust ite life savings in hie 


pital and doctor balls 


In facing such dangers a9 these, no man teed 
tind alone, Vhrowgh meuranee, you combine 
Weyer FESCUE Ss with ot hore othe hace the en 
kind of danger (ae the puoneers did ther wagon 


coun) and make sure eo one sefers Amancial Ma 


cut Tithe yout | Tal’ elets afevit of hrokey drnayys 
he awhy net have actalke with bom abe) the kines 


and uoounts of insurance Vou merci? 


MORAL: INSURE | 


The 


ALL FORMS OF INSURANCE AND SU 


ie | 
f ih | ale. td 
ravelers 
AN BETY BONDS 
The Travelers lnsorance Company, The Travelers 
lndemnaity Cempany, The Tirovelers Fire [nair- 
ance Campany, The Carter Oak Fire Insurance 
Company, Itortiord 15, Connectirut. Serving the 
insurance public ia the United States since 164 
dod bo Canwde aineo Ab, 
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Pie. In color movies 


Sy 


With Kodachrome Film, you can make the 
moet of each magic-filled day. You can keep 
the exciting day-by-day action record in 
movies 30 gloriously, so colorfully “alive” they 
almost speak. You can accent all the happy 
high spots im crisp and gorgeous color stills 


Kodak movie cameras operate simply and 


surely... Start as low as S79 for the new, Show Foodwehremo 

v4: hos : Pte wider, Coie sree feetrn ad tied, 
: oe mee z da & chee ff ' H ri : wh = i 
COMET Helin it with ea i lens. Kodak cit TOOT Te @Ooretess 


Mirusture atal| CHMEPrAs make color LTans- : ; 
Ped i Bunton nie Sih 2 


purencies aa easily as black-~aned-white on the ame screen or 
snapsnols; Ancl Kodak's new “Pony 828" win Chet nace 
r Rukia “Table V bayer 


i only $29.95. At your Kodak dealer's, 
4. Or haya them made 


Fastman Kodak Company, Rechester 4, Ss. ¥, 
mto Kodachuwrvcie Prints 


f n i 
VW 1 
BP Deke Lod 


Fist alip anvie film min Cine Kodiak 
=, Peli ATarine . wail in. art amet 
a 4 Lie “know-how in bilt inte the oormeri 
"AVAL ih protest i ae me Fe LS lene, S147 Fa- i nin 
Bw ip, for larger cream pictures, $475, 
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of the body muscles | 
keeps the body fit 
the EXERCYCLE way 
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Be ao Connoisseur 
Wiy is tea rolled? 
Why is tea black or green? 
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{= What does Orange Pekoe mean? = 
=: How different are China, India, 4 
= Ceylon and Formosa toast = 
| How long should tea be brewed? 7 
=| A profuacly illuatrated 30-page booklet | 
=] will answer these quastions.. Send for 
| cow with our unusual “Get Aeqoalinted i 
li | Assortment’ olsix selected Oriental Teas | 


for only $1 postpaid. Taste some af the 
WORLD'S FINEST TEAS. Send 41 to: 


KIEN CHUNG TEA HOUSE 


Dept. 221 Weston 93, Mass. 
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Sslen!—Vibrotionless 


Designed for Horne Use | 


Mony doctors use Exercycle—o pleasant 
woy ta help control the waistline and 


strengthen abdominal muscles—nelps im- | 
prove: posture and flexibility. This revolu- 
lionary exerciser is électrically operated, | 
Jus! get on... furn the switch, and you | 


outomatically get the beneficial actions 
of horsebock riding, bicycling, rowing, 
swimming, separotely ar in combination, 
lo suit pour need or mood, in the privacy 
ond comfort of your own home. Ideol for 
husbond and wite. A few minutes o day 
is oll you need. Send tor infgresting free 


booklet, IN THREE DIMENSIONS 
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For mere «lero Heeping comfort, (meral Mbietric brings reaneered circuit, Tonenjoar mamew lulfy, lawurinue bnioty | 
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compare! Dena Ul lowe 


Luotermtic Wlonket’ Geral 
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For your automatic sleeping comfort— 
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